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•1. 

5 NEWN-ARYLANDN-HETEROARYLUREA 

DERIVATIVES AS INHIBITORS OF ACYL 
COENZYME A- CHOLESTEROL ACYL TRANS FERASE (ACAT^ 
Background of the Invention 
The present Invention relates to new N-aiyl and N-heteroarylurea derivatives, 
10 pharmaceutical compositions comprising such compounds, and the use of such 
compounds to inhibit intestinal absorption of cholesterol, lower serum cholesterol and 
reverse the development of atherosclerosis. The compounds are inhibitors of acyl 
coenzyme A: cholesterol acyltransferase (ACAT). 

Cholesterol that is consumed In the diet (dietary cholesterol) is absorbed as free 
15 cholesterol by the mucosal cells of the small intestine. It is then esterified by the 
enzyme ACAT. pacltaged Into particles Itnown as chylomicrons, and released Into the 
bloodstream. Chylomicrons are particles into which dietary cholesterol is packaged 
and transported in the bloodstream. By inhibiting the action of ACAT, the compounds 
of this invention prevent intestinal absorption of dietary cholesterol and thus lower 
20 semm cholesterol levels. They are therefore useful in preventing atherosclerosis, heart 
attacks and strokes. 

By inhibiting the action of ACAT, the compounds of the present invention also 
enable cholesterol to be removed from the walls of blood vessels. This activity renders 
such compounds useful in slovnng or reversing the development of atherosclerosis as 
25 well as in preventing heart attacks and strokes. 

Other inhibitors of ACAT are referred to In United States Patents 4.994.465, 
4.716,175 and 4,743,605 (a divisional of the '175 patent) and in the European Patent 
Applications having publication numbers 0 242 610, 0 245 687, 0 252 524, 0 293 880, 
0 297 610, 0 335 374, 0 335 375, 0 386 487, 0 399 422, 0 415 123. 0 421 456 and 
30 0 439 059. Additional ACAT inhibHors are described in PCT publications WO 90/1 5048 
and WO 91/04027. Certain ureas and thioureas as antiatherosderosis agents are 
referred to in United States Patent 4,623,662. 

Su mman/ of the Invention 
The present Invention relates to compounds of the fomiula 

35 
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Q 
•I 

I 

H 

5 

wherein Q is oxygen or sulfur 

R" is -(CHaUCR"R"^,(CHj),-Ar XXXVill 
wherein n is 0 or an integer from 1 to 3; 
zisOorl; 

1 0 and r is 0 or an integer from 1 to 4; 

R'* and R" are independently selected from hydrogen, optionally halogenated 
(C,-C,j)alkyi, optionally substituted afyl-(C,^)alkyl. (0,-0.) cycloaII<yl-(C,.05)all<yiand 
Ar; or R^' and R'° and the carbon to which they are attached form a (O4-C7) cycloalkyi 
ring or a benzene-fused (O5-C7) cyclo-alkyi or -heteroalkyi ring: with the proviso that R'^ 
15 and R" cannot both be hydrogen: 

Ar is selected from the group consisting of 



20 



25 



3D 
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<R">, , 



10 



XXX 




<R">n 



XXXII 



XXXI 




XXXII 1 



15 



20 



<R"> 



XXXIV 



<R">, 




XXXV 



wrherein U is J. a direct bond -CH^CH- or -CHjCHj-; 

2, n and r are as defined above; x Is an Integer from 3 to 10 and v»r Is 0 or an 

integer from 1 to x-1. 

25 R", R" and each R" is Independently selected from the group consisting of 

optionally halogenated {C,-C.)alkyl. optionally halogenated (C,-Ce)alkoxy. optionally 
halogenated {C,-C6)alkylthio, phenyl and halogen; wherein the alkyi groups in said 
alkyi, alkoxy and althylthio groups may be straight chained or H comprising three or 
more carbons may be branched, cyclic or a combination of cyclic and branched or 



or R'^ and R" together term a group of the formula 

-J(CHA-J- or-(CH,),. 
wherein J is xyg n or sulfur; 
t Is an int ger from 1 to 3; 
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and q Is an integer from 3 to 5; 
Kls J-or-CH=CH-; 
' 'Lls.(C^^,)„or.(CH,)>; 
'wherein J is as defined above; 
5 u is an integer 3 to 5; 

and V is 3 or 4; 

R" is hydrogen, optionally substituted (C,-Ce)all<yl. optionally substituted (Cj- 
Ce)cycloalkyl. aryl or optionally substituted aryI-(C,-C4)alkyl \with the proviso that Is 



hydrogen if any one of n, z or r in formula XXXVIII is not 0; 
10 rMs selected from the group consisting of 




XXVI 



wfherein m Is as defined above; 
nisOorl. 

25 Each I is independently selected from 0 to 3; 

Each R' and H" is independently selected from the group consisting of halogen, 
(C,-C6)alkyl. (C,-Cj) haloalkyl. optionally halogenated (CrCe) alkoxy. optionally 
halogenated (C.-Ce) alkylthio. (Cg-C,) cycloalkylthlo. phenyl {C,.Ce)alkylthio. substituted 
phenylthio, heteroarylthio. heteroaryloxy, (C,-Ce) alkyisulfinyl, (0,-0,) alkylsulfonyl. (Cg- 

30 C,) cycloalkylsulfinyl. (Cg-C,) cycloalkylsulfonyl. phenyl {C,-C,) alkyisulfinyl, phenyl (C,- 
Ce)alkylsulfonyl,substitutedphenylsuHinyl,substitutedphenylsulfonyl,heteroarylsuinnyl, 

heteroarylsulfonyi, and NR"*R". wherein R"» and R" are the same or different and are 
selected from the group consisting of hydrogen, (C,-C6) alkyi, phenyl, substituted 
phenyl, {C,-Ce) acyl. aroyl. and substituted aroyi, wherein ssud substituted phenyl and 
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-5- 

substituted aroyi groups are substituted with on or more substHuents Independently 
selected from the group consisting of (C.-Ce) alkyi, (C,-Ce) alkoxy, (C,-Ce) alkylthio, 
halogen and trtfluoromethyl, or and R" , together with the nitrogen to which they are 
attached, form a piperidlne, pyrrolidine or morpholine ring; and 
5 B, D, E and 6 are selected from the group consisting of nitrogen and carbon, 

with the proviso that one or more of B, D and E is nitrogen, and with the proviso that 
when G is nitrogen, the group XVI is attached to the nitrogen of fomiula I at the 4 or 
5 position of the pyrimldine ring (designated by a and b) wherein any of said nitrogens 
may be oxidized; 

10 or is 

XXVM 



vitfierein R"', R® and R® may be the same or different and each is independently 
selected from the group consisting of optionally halogenated (C^-Cgjalkoxy, optionally 
halogenated (CrCgjalkylthio, optionally halogenated (C,-C5)alkyl and halogen; with the 
proviso that when R^ is a group of the formula XXVII Ar is a group of formula XXXII, 
15 XXXIil or XXXV and when Ar is XXXII R^® or R'^ Is not alkyI and r in formula XXXVIII is 
0; or a pharmaceutically acceptable salt of said compound. 

Unless othenwise Indicated, the tenn "halo", as used herein, includes fluoro, 
chloro, bromo and iodo. 

Unless othenwise Indicated, the term "alky!', as used herein, may be straight. 
20 branched or cyclic, and may include straight and cyclic moieties as well as branched 
and cyclic moieties. 

Unless othenwise indicated, the term 'one or more substituents', as used herein, 
refers to from one to the maximum number of substituents possible based on the 
number of available bonding sites. 
25 The term 'one or more carbons of said non-aromatic ring", as used herein, refers 

to from ne to all of the carbon atoms that are part of the non-aromatic ring of any of 
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the aryl-fused or heteroaryl-fused systems described above, and not part of the 

aromatic ring of said aryl-fused system. 

The term "one or more carbons of said aromatic ring', as used herein, refers to 

from one to all of the carbon atoms that are part of the aromatic ring of any of the 
5 aryl-fused and heteroaryl-fused systems described above, or are part of both said 

aromatic and non-aromatic rings of said aryl-fused and heteroaryl-fused system. 

The compounds of formula I may have optical centers and therefore may occur 

in different stereoisomeric configurations. The Invention includes all stereoisomers of 

such compounds of formula I, Including mixtures thereof. 
1 0 The present Invention also relates to compounds of the formula 



wherein R" is (C,-C,) alkyi and R" is hydrogen or (C,-Ca) alkyl. 

Preferred compounds of formula I are those vtfherein is 2,4.6-trifluorophenyl, 

2.6-diisopropylphenyl. 2.4-difluorophenyl, 6-methpxyqulnolin-5-yl, 6-methylqulnolln- 

20 5-yl. 6-methylthloqulnolin-5-yl, 6-methoxyisoquinolin-5-yl, 6-methylthioisoquinoIin-5-yl. 

6-methylthlo-8-acetaminoquinolln-5-yl, 4,6-bis(methylthio)pyrimldin-5-yl, 

4.6-bis(methyIthio)-2-methylpyrimidin-5-yl. 2.4-bis(methylthlo)pyridin-3-yl, 

2.4-bis(methytthio)-6-methylpyridin-3-yl. 2.4-bis(ethylthlo)-6-methylpyridin-3-yI. 

2.4-bis(methylthio)pyridin-3-yl and 2.4-bis(isopropylthio)-6-methylpyridin-3-yl. 

25 Specific preferred compounds of formula I are: 

N-[2,4-Bis(methylthlo)-6-methylpyrldin-3-yl]-N'-(indan-2-yl)-N'.(4- 

isopropylbenzyl)urea: 

N-[2.4-Bis(methylthio)-6-methylpyridin-3-yll-N'-(2,5^imethylben2yl)-N'-{indan-2- 

yl)urea; 

au N.[2,4-Bis(meihyiihio)-6-metnyipyridin-3-yij-N--(2,4-dimeih^ 
yl)urea; 

N.l4,6.Bls(methylthio)-2-methylpyrlmldln-5-yl]-N'-(lndan-2-yl)-N'-(4- 
isopropylbenzyl) urea; 



15 




XXVIII 
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.7. 

N-I4.6-Bis(methyIthio)-2-methylpyrimidin-5-yI]-NM2.4^dimethylbenzyl)-N'-0ndan-^^ 

yl)ureB; 

, N-(2,5-Dimethylben2yl)-N-(indan-2-yl)-N'-(6-methylthioquinolin-5-yl)urea; 
N-[2',4-Bis(methylthlo)-5-methylpyrldin^-yll-N'-(2-chlorobenzyI)-N'-(lndan-2- 

5 yl)urea: 

N-[4.6-Bls(methytthio)-2-methyIpyrimIdin-5-yl]-N'-(2.S-dimethylben2yl)-N'.{lndan-2^ 
yl}urea; 

N-[4.6-Bis{methylthio)-2-methylpyrlinidin-5-yI]-N'-{>ndan-2-yl)-N'-t4-(3- 

methylbutyl)benzyl]urea: 
10 N-[2,4-Bis(methylthio)-6-inethylpyridin.3.yl].N'.(indan.2-yl)-N'-[4.(3- 

methylisutyObenzylJurea; 

N-l2,4-Bis(methylthlo)-6-methylpyrldin-3-yIl-N'-(indan-1-yl)-N'.(naphth-1- 

ylmethyl)urea; 

N-[2.4-Bis(methylthlo)-6-methylpyrIdin-3-yl]-N'-(indan-1-yI)-N'-(naphth-2- 
15 ylmethyl)urea; 

N-[2.4-Bls(methylthio)-6-methylpyridin-3-yll-N'-(indan-1-yl)-N'-(4-t- 
butylbenzyl)urea; 

N-[2,4-Bis{methylthio)-6-methylpyrldln-3.yll-N'-Iindan-1-yl)-N'-(4- 
phenylbenzyl)urea; 

20 N-[2.4-Bis(methylthlo)-6-methylpyridin-3-yl]-N'-{indan-2-yl)-N'-(naphth-1- 
ylmethyl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridin.3-yI]-N'-(indan-2-yl)-N'-(naphth.2- 
ylmethyl)urea; 

N-I2.4-Bis{ethylthio)-e^nethylpyridin•3■yl]-N'-cycloheptyl•N'-(4-phenylbenryl)u^ea: 
25 N-I2.4-Bls(ethyIthlo)-6-methylpyrldln-3-yIl-N'-cycloheptyl-N'-(fluoren-2-yl- 

inethyl}urea; 

N-I2.4-Bls(ethylthio)-6-methylpyridln-3-yl]-N'-cycloheptyl-N'-(naphth-2- 
ylmethyl)urea; 

N-[2.4-Bis(ethyHhio)-6.methylpyridin-3-yll-N'-heptyl-N'-lnaphth-2-ylmethyl]urea; 
30 N-l2,4-Bis(ethylthlo)-6Knemylpyridin-3-yq-N'-heptyI-Nr-(2,4.5-trim6thyto 

N-I2,4-Bls{methylthio)-6-methylpyridin-3-yll-N'-cycloheptyl-N'-(4- 

phenylbenzyl)urea; 

N-I2.4-Bis{methylthio)-6-methylpyridin-3-yl]-N'-cycIoheptyl-N'-(fluoren-2- 
ylmethyl)urea; 
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N-I2,4-Bis(ethylthlo)-6-methylpyrldln-3-yll-N'-(4-isopropylbenryl)-N'-(1 .2,3.4- 

tetrahydro-naphth-2-yl)urea: 

N-[2,4-Bls(ethylthlo)-6-methyIpyridin-3-yO-hl'-heptyl-Nr-{3-mBthylben2o[b]thioph^ 

2-ylmethyl)urea: 

5 N-[2.4-Bis(ethyHhio)-6-methylpyridin-3-yIl-N'-{1,2,3,4-tetrahydronaphth-2-yl)-N'- 

{2,4,6-trlmethylben2yl)urea; 

N-l2,4-Bls(methylthio)-6-methylpyridin-3-yIl-N'-cycloheptyl-N'-(naphth-2- 

ylmethyl)urea; 

N-I2,4-Bis{ethylthio)-6-methylpyridin-3-yll-N'-(lndan-2-yl)-N'-(4- 

10 isopropylbenzyOurea; 

N-[2,4-Bis{ethyllhio)-6-methylpyridin.3-yI]-N'-(2,4-dimethylbenzyl)-N'-(indan-2- 

yl)urea; 

N-I2.4-Bis(methylthlo)-6-methylpyrldin-3-yll-N'-(4-isopropylben2yl)-N*-(6.7,8,9. 

tetrahydro-5H-ben2ocydohepten-7-yl)urea: 
15 N-[2.4-Bis{ethylthioj-6-methylpyridin-3.yl]-N'-(indan-2-yl)-N'-(2.4,6- 

trimethylbenzyl)urea; 

N-I2,4-Bis{methylthio)-6-methylpyridln-3.yl]-N'-{lndan-2-yl)-N'-(2,4.6- 

trimethyiben2yl)urea; 

N-[2,4-Bis(methytthlo)-6-methylpyridin-3-yIl-N'-(2,3-dichlorobenzyl)-N'-(indan-2- 

20 yl)urea; 

N-I2,4-Bis(methylth1o)-6^nethylpyridin-3-yll-N'-l2.2-dlphenylethyl]urea; 
N-(2,2-DiphenylethyI)-N'-(6-methyIthioquinolin-5-yl)urea; 
N-l4,6-Bis(methylthio)-2-nnethylpyrimidin-5-yll-N'-(2.2-diphenylethyI)urea; 
N-(4,6-Bis{methyhhlo)pyrimidin-5-yIJ-N'-(2,2-diphenylet^yI)urea; 
25 N-I2.4-Bis(methytthio)-6-methylpyridin-3-yO-N4(^phenylcydopentyl)methyllu^e^ 
N-{6-MethylthloquinoIin-5-yl)-N'-I(1-phenylcyclopentyI)methyI]urea; 
N.I2,4-Bis(methylthlo)-6-methylpyridln-3-yIl-N'-I{1-(4- 

methylphenyl)cyclopentyI}methyl]urea; 

N-[{1-(4-Methylphenyl)cyclopentyI}methyq-N'-(6-methylthioquInoIin-5-yI)urea; 

30 N-(6-iviethyimioquinoiin-5-yl)-N'-l(1-phenylcyclohexyt)methyI]urea; 

N-[2.4-Bis(methylthio>6^n6thylpyrldin-3.yll-N'.l(1-phenylcyclohexyl)methyl]urea: 

N.I{1-(4-MethylphenyI)cyclohexyl}methyl]-N'-(6-methylthioquinolin-5-yl)urea; 

N-[4.6-Bis(methylthlo)-2-methylpyrimldin-5-yl]-N'-[{1-(4- 

methylphenyI)cycloh xyl}methyl]ur a; 
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N-12.4-Bls(m thylthi ).6.methylpyrldin-3-yl]-N '-1(1 -(4- 

methylphenyl)cyclohexyl}methyI]urea; 

' ' N-2.4^Bis(methylthlo)-6-rnethylpyridin-3-yl]-N'.I(2-ethyI-2-phenyl)butyllurea; 

N-l2,4-Bis(isopropylthio)-6-methylpyrldln-3ryll-N'-t(2-ethyl-2-phenyl)b^^^ 

5 N-[2.4-Bls(methyIthio)-6-methylpyridln-3-yl-N'-I{2-ethyl-2-{2- 

fnethylpheny!))butyqurea; 

N.i2;4-Bis(methyIthio)-6-rnethylpyridin-3-yl-N'-t(2-phenyl-2i5ropyl)pentyl]urea: 

N-[2.4-Bis(methylthio)-6-methylpyridin-3-yl-N'-[{2-{2-methylphenyl)-2- 
propyI)pentyl]urea; 

10 N-l2.4-Bis(methyUhio)-6.methylpyrldin.3-yI].N'.[{2-{2.methylphenyl).2- 
butyl)hexyl]urea; 

N-l2,4-Bi6(methylthlo)-6.methylpyridin-3-yl-N'-I{2-{2.5-dimethoxyi3henyl}-2- 
propyl)pentyllurea; 

N-l2,4-Bis(methylthio)-6-methylpyridin.3-ytl-N'-l(2-{2.3-d'methoxyphenyl}-2- 

15 propyI)pentyl]urea: 

N-[2.4-Bis(methylthio)-6-methylpyrldin-3-yl]-N'-I{2-{2.5-dimethylphenyI}-2- 

propyI)pentyIlurea; 

N-l2.4-Bis(methylthlo)-6-methylpyridin-3-yll-N'-I2-(2.methylphenyl)hexyl]urea; 
N-I2-(2.Methylphenyl)hexyn-N'.l6-m6thytthloqulnoIln-5-yl]urea; 
20 N.t2.4-Bis(methytthlo)^ethylpyridin-3-yll-N'-t2-(4-methylphenyl)heptyllurea; 
N.l2-(4-MethylphenyI)heptylJ-N'-(6-methylthloqulnolin.5.yl)urea: 
N-l2.4-Bis(methynhio)^methylpyridin-3-yll-N'.l2-(3-methylphenyl)heptyl]urea: 
N-[2-(3-MethylphenyI)heptyll-N'-(6-methytthioquinolin-5-yl)urea; 
N-[2-(3-MethylphenyI)heptyll-N'-{6-methoxyqu!noIln-6-yl)urea; 

25 N.[2.4-Bis(methyKhio)^^neihyIpyritfin-3-yn-N^[2-(2.5<li^ 

N-[2-(2,5-Dimethylphenyl)hexyll-N'-(6-methylthioquinolin-5-yl)urea; 
N-[2-(2,5-Dimethylphenyl)hexyll-N'-(6-methoxyqulnoBn-5-yl)urea: 
N-[2,4-Bis(methylthio)-6.melhylpyrirfin^yq-N^[2-(2.5Klimethylphenyl)he^^ 
l^l2,4-Bis(methylthio)^methylpyridin-3-yIl-N'-[2-(2.4^imethylphenyl)hexy^ 

30 r4.[2.4-Bis(methylthio)^methyIpyridin-3-yn-N^I2-(3-methylphenyl)hexyllure^ 
N-l2.4-Bis{methyKhlo)-6-methylpyridlr>^yIl-NM2-(2.4-dimBthylphenyl)heptyIlu^ 
N-l2.4-Bis(methyfthio)^methylpyridin-3-yq-N'.I2-(naphth-1-yl)heptyIlurea; 
N-[2.4-Bis(methylthio)-6-methylpyridin-3-yll-N'.l2-(naphth-2-yl)hexyIlurea: 
N-[2.4-Bis(methynhio)-6-methylpyridin-3-yll-N'-l2-(naphth-1-yl)hexyllurea: 
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-10- 

N-(6-Methylthioquinolin-5-yl)-N'-[2-(naphth-l-yl)hexyllurea; 
N-[2^Bls{methylthlo)-6-rnethylpyridin-3.yI]-N'-[2-(2,3-dimetho>cyphenyl)heptyl]- 

urea; 

N-I2-(2,3-DimethoxyphenyI)heptyl]-N'-(6-methylthloquinolln-5-yl)urea; 
5 N-l2,4-Bis{methylthlo)-6^methylpyridin-3-yll-N'-I2-(3-methylphenyl)octyllurea; 

N-(2.{3-MethyIphenyl)octyI]-N'-(6-metho)cyqulnolin.5-yllurea; 

N-[2-(3-Methylphenyl)octyII-N'-(6-methy!thioqulnolin-5-yIlurea; 

N-l2-(Naphth-1-yl)heptylJ-N'-(6-Tnethoxyquinolln-5-yl)urBa; 

N-[2-(Naphth-1-yt)heptyll-N'-(6-methylthloquinolin-5-yI)urea; 
1 0 N-I2-(2.4-Dimethylphenyl)hBptyIl-N'-(6.methylthioquinolin-5-yl)urea: 

N-l2-{2.4-Dlmethylphenyl)heptyl]-N'-(6-methoxyquinoIln-5-yl)urea; 

N-I2.4-Bis(methylthio)-6-methylpyrldin.3.yl]-N '.12.(3, 4.5- 

trimethoxyphenyl)heptyl]urea; 

N-[2.4-Bis(methylthlo)-6-fnethylpyrldin-3-yl]-N'-I2-(2,5-dimethyl-4- 

16 methoxyphenyl)heptyi]urea; 

N-I2.4-Bis(methylthio)-6-methyIpyrldin-3-yI]-N'-I2-(2,5-dimethoxyphenyl)- 

phenylbutyl]urea; 

N-[2-(2.5-Dimethoxyphenyl)heptyl]-N'-(6-inethylthloquinoIin-5-yl)urea: 

N-[2-{2,5-Dimethoxyphenyl)heptyl-N'-(6-methoxyquinolin-5-yl)urea; 
20 N-l2.4-Bis(methylthio)-6.methylpyridin-3-yll-N'-I2-(3,5- 

dimethoxyphenyl)heptyl]urea; 

N-I2,4-Bis(methytthb)-6-methylpyridin-3-yI]-N'-l2-(2,5<limethoxyphenyl)octyqure^ 
N-[2.4-Bis(methylthio)-6-nnethylpyrldin-3-ylI-N'-2-[2-(3-methylphenyl)-6.6.6- 

trlfluorohexyl}urea;. 
25 N-l2-(3-Methylphenyl)heptyIl-N'.(6-pentyHhioquino!in-5.yl)urea: 

N-[2,4-Bis{methylthio).6-methyIpyridin-3-yll-N'-{2-(5-chloroben2oIblthiophen-3- 

yl)heptyl}urea: 

N-l2,4-Bls(methylthio)-6-methylpyridin-3-yq-N'-I2-(3,5<JimethyIphenyOheptyIlurea: 
N-l2,4-Bis(methylthio)-6-methylpyridin-3-yll.N'.I2-(2,5.dimethylphenyl)octyllurea; 
35 N.[2,4-5i5(meihyithio)-6-methylpyridin.3-ylI-N'-[5-methyl-2-{3- 

methylphenyl}hexyllurea; 

N-I2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-l(2-{2.5-dimethylphenyl>-4- 

phenytbutyl]ur a; 
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N-12.4-Bls(tn thylthlo)-6-methylpyridin-3.yl].N'-(2-(2,6-dlmethylphenyl)-5- 
phenylpentyl]urea; 

• ■ N-t2.4-Bis(methylthio)-6.methylpyridin-3-yll-N'-t2-(naphth.l .yl)-6- 
methylheptyl]urea; 

5 N-I2.4-Bis(ethynhio)*methylpyridin-&-yll-N'-[2-(naphth.l-yl)-6-meth^^ 

N-I2.4-Bis(ethylthlo)-6-iriethylpyridln.3-yl]-N'-[2-{2.5-dimethylphenyI)-6. 

methylheptynurea; 

N-l2.4-Bis(ethylth!o)-6-mBthylpyridin-3-yl]-N'.[2-(naphth-1-yl)heptyllurea; 

N-I2.4.Bis(ethylthIo)-6-methyIpyridln-3-yll-N'-[2-(2.S-dimGthylphBnyl)-6- 

10 phenylhexyljurea; 

N-l2,4-Bis(ethylth!o)-6-methylpyridin-3-yl]-N'-l2-(2.5-dimethyIphenyl)heptyl]urea: 

N-[2,4-Bis(methylthlo)-6^nethylpyridin-3-yl]-rf-t2-(2,4,6-trimethylphenyl)octyllure^^ 

N-[2,4-Bis(ethylthio)-6-methylpyridin-3-yl]-N'-I2-(2,5-dimethylphenyl)-6,6,6- 

trifluorphexyl]urea; 

15 N.[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N*-l2-(5-rnethylben2oIb]thiophen-3- 
yl)heptyl]urea; 

N-I2.4-Bis{methylthio)-6-methylpyridin-3-yl]-N'-l2-{2-chlorobenzoIb]thiophen-3- 

yl)heptyl]urea; ■ 

N-I2-(2.5-DimethyIphenyI)heptyll-N'-l6-methylthioquino!in-5-yIlurea; 

20 N-[2,4.Bls(methylthio)-6.methylpyridin.3-yll-N'-I2-(2,5-dimethylphenyl)-6. 
methylheptyOurea; 

N-t2,4-Bis(ethylthlo)-6-inethylpyridin-3-yll-N'-[2-(2.5-dlmethylphenyl)-5- 
phenylpentyt]urea; 

N-l2.4-Bis{ethylthlo)-6-methyIpyridln-3-yIl.M-l2-(2,6-dimethylphenyl)ortyllurea^^ 
25 N-[2.4-Bis(ethylthio)-6-methylpyrldin-3-yll-N'-l2-(2,5-dlmethylphenyl)-5- 

methylhexyllurea; 

N-[2,4-Bis(ethylthlo)-6-methylpyridin^yll-l^f-I2-(2<!hlorobenzoIb]thlophen^^^ 
methylheptyllurea: 

N-[2,4-Bis(ethytthlo)-6-methylpyridln-3-yll-hX-I2-(2<^lorobenzo[bltKophen-^^ 

30 methylhexyl]urea; 

N-[2.4-Bis{ethylthio)-6-methylpyridin-3-yl]-N'-I2-(5.6,7,8-tetrahydronaphth.1- 

yl)heptyl]urea; 

N-l2,4-Bis(ethylthio)-6-methylpyridiiv3-yl]-N'-I2-(3,5-dimethylphenyl)heptyl]urea; 
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N-I2.4.Bis(ethytthio)-6-methylpyridln-3-yll-N'-l2-(2-chloroben20lb]thlophen-3- 
yOheptylJurea; 

' /N-I2.4-Bis(ethyHhio)-6-methylpyridln-3-yl]-hf-[2-(3.5Kiimethylphenyl)octyl]urea; 
N-l2.4-Bis(ethylthlo).6-methylpyrldln.3-yll-N'-l2-(2,5-dimethy|.4- 

5 methoxyphenyl)heptyllurea; 

N-l2,4-Bis(methylthIo)-6^nethylpyridin-3-yIl-N'-t2-(5-methylbenzoIb]thiophen-3- 

yl)heptyllurea; 

N-l2-(2-Chloroben2oIblthiophen-3-yl)-5-methylhexyl]-N'-(2,6-diisopropyl)urea; 
N-{2.6-Diisopropylphenyl)-N'-I2-(5-methylbenzo[blthlophen-3-yl-5- 

10 tnethylhexyl]urea; 

N-I2-(Ben2oIb]thlophen.3-yl)heptyI]-N'.(2,6-diisopropylphenyl)urea; 

N-l2-(Benzotblthiophen.3-yl)-6-methylheptyll-N'-(2,6-diisopropylphenyl)urea; 

N-[2-(2-Chloroben2o[blthiophen-3-yl)-6-methylheptyl]-N'-(2.6- 

diisoRropylphenyl)urea; 
15 N-(2,6-Dlisopropylphenyl)-N'-I2-(5.methylbGnzoIb]thiophen.3-yl)-6,6,6- 

trifluorohexyllurea; 

N-[2-(2-ChlorobenzoIb]thiophen-3-yl)-6.6,6-trifluorohexyl]-N'-(2,6- 

diisopropylphenyl)urea: 

N-(2,6-Diisopropylphenyl)-N'-l2-(naphth-2-yl)-6.6.6-trifluorohexyI]urea; 

20 N-[7.7-Difluoro-2-(naphth-1-yl)heptyIl-N'-(2,6-diisopropylphenyI)urea; 

N-I7,7-difluoro-2-(2-chlorobenzoIblthlophen-3-yI)heptyll-N'-(2,6- 

diisopropylphenyl)urea: 

N-I2-(5-Chlorobenzo(b]thiophen-3-yl)heptyll-N'-(2.6-diisopropylphBnyl)urea: 

N-I2-(2-Chloroben2olb]thiophen-3-yl)heptyll.N'-(2,6-dHsopropylphenyl)urea: 

25 N-I2-(5-Chlorobenzo[b]thiophen-3-yl).6.6,6-trifluorohexyll.N'-(2,6- 

diisopropylphenyl)urea: 

N-(2,6-(DiisopropylphenyI)-N'.[2-(5-methyIbenzo(b]thiophen-3-yl)heptyl]urea; 

N-I2-(5-Chlorobenzo[b]thlophen-3-yl)-6-methylheptyl]-N'-(2,6. 

diisopropylphenyl)urea; 
30 N-(2,6-lDilsopropyipnenyi)-N--l2-(2,5^imethylphenyI)-6,6,6-trifluorohexyl]urea; 

N-[7.7-Difluoro-2-(2.5^1imethylphenyl)heptyl]-N'.(2.e-diIsopropylphenyl)urea; 

N (2.6-Diisopropylphenyl)-N'-t2-(napth-1 -yl)heptyl]urea; 

and N-(2,6-Diisopropylphenyl).N'-l6-methyl-2-(napth-1 -yl)heptyl]urea. 
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The present Invention also relates to all radlolabelled forms of the compounds 
of the formulae I, II and XXVIll. Such radlolabelled compounds are useful as research 
and diagnostic tools in metabolism pharmacokinetic studies and in binding assays In 
both animals and man. 

5 

The present invention also relates to a pharmaceutical composition for inhibiting 
ACAT, inhibiting intestinal absorption of cholesterol, reversing or slowing the 
development of atherosclerosis, or lowering the concentration of serum cholesterol In 
10 a mammal, Including a human, comprising an amount of a compound of the formula 
I, or a pharmaceutically acceptable satt thereof, effective in inhibiting ACAT, inhibiting 
intestinal absorption of cholesterol, reversing or slowing the development of 
atherosclerosis, or lowering the concentration of semm cholesterol, and a 
pharmaceutically acceptable carrier, 
15 The present invention also relates to a method for Inhibiting ACAT, Inhibiting 

Intestinal absorption of cholesterol, reversing or slowing the development of 
atherosclerosis, or lowering the concentration of semm cholesterol In a mammal. 
Including a human, comprising administering to a mammal an amount of a compound 
of the fonnula I, or a pharmaceutically acceptable salt thereof, effective In Inhibiting 
20 ACAT, inhibiting Intestinal absorption of cholesterol, reversing or slowing the 
development of atherosclerosis, or lowering the concentration of serum cholesterol. 

Examples of pharmaceutically acceptable acid addition salts of the compounds 
of fomiula I salts are the salts of hydrochloric add. p-toluenesulfonic acid, fumaric acid, 
citric acid, succinic acid, sallcycllc acid, oxalic acid, hydrobromlc add, phosphoric add, 
25 methanesuHonic add, tartaric add, di-p-toluoyi tartaric add, and mandellc add. 

Detailed Descriotion of the Invention 
The reaction scheme below illustrates the synthesis of certain 5-aminoqulnolines 
and 6-amlnolsoquinoHnes used in the practice of this invention. 

Except where othenwise stated, Q, R\ R«, B\ R^ R*, R'^ R", R'^ n. m. o, p, 
30 A, B, D. E and G In the reaction schemes and discussion that follows are defined as 
above. 
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The aminopyrimldlne and amlnopyridine intermediates used In the pr sent 
invention are known In the IHerature or may be prepared by methods known In the art 
Irom intermediates that are known in the literature or commercially available. References 
for the preparation of many of the pyrimldine and pyridine Intermediates can be found 

5 In the monographs The Pyrimidines'. ed. by D.J. Brown (1962) and -Pyridine and its 
Derivatives', ed. by RA Abramovitch (19S1), Interscience Publishers, Inc.. New York. 
N.Y., and their supplements. The preparation of certain of these intermediates is 
described in greater detail below. 

2.6-DIsubstltuted-5-amino-pyrimidine derivatives may be prepared by reacting 

10 the appropriately substituted 4,6-dihydroxypyrimidine with a nitrating agent such as 
fuming nitric acid In acetic acid at a temperature from about 15*>C to about 40«C for 
a period of about 1 to about 5 hours. The resulting 5-nitropyrimidines are converted to 
the 2,4-dichloro-5-nltropyrimidine Intermediates using a chlorinating agent such as 
phosphoryl chloride, alone or in the presence of a base, preferably diethylaniline, at a 

1 5 temperature from about 1 00 to about 1 1 B^C for a period of about 0.5 to about 2 hours. 
Procedures for carrying out these transformations are described in J. Chem. Soc^, 3832 
(1954). 

The 2,6-bis{aIkylthiq)-5-nltropyrimidine derivatives may be prepared by reacting 
the appropriate dlchloro Intermediate with two equivalents of sodium alkylthiolate in a 

20 solvent such as dimethylformamide or, preferably, methanol, for about 4 to about 16 
hours at a temperature from about 0 to about SO^'C, preferably at ambient temperature. 
Monosubstitution of the dlchloro Intermediate is accomplished by using one equivalent 
of nucleophlle, at a reaction temperature of about 0 to about 100<»C. depending on the 
reactivity of the nucleophlle, In an Inert solvent such as dimethyl-formamide or 

25 tetrahydrofuran, for a period of about 4 to about 16 hours. 

The resulting monochloro derivative is then reacted with one equivalent of a 
different nucleophlle to yield a disubstituted derivative vwth different substituents on the 
carbon atoms at positions 2 and 4. The 2,6-disubstituted-5-nitropyrimidine is reduced 
using a reducing agent such as stannous chloride In concentrated hydrochloric acid 

30 or hydrogen gas with an appropriate catalyst, to yield the con-esponding 
5-aminopyrimidine derivative. 

The novel pyridines of f omnula XXVlii and other 2.4-disubstituted-3-aminopyridine 
derivatives may be prepar d by reading the appropriate 2,4-dihydroxypyridin with a 
nitrating agent such as concentrated nitric acid at 80-100«>C for 15-60 minutes. For 
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example, the preparation of 2,4-dlhydroxy-6-methy|.3-nitropyrIdin is described in J, 
Heleroevclic Chem, . 1970, Z. 389- The resulting 2,4-dihydroxy-3-nitro-pyridine is 
sequentially^ converted to the 2,4-dichloro-3-nitropyridine, 2,4.disubstHuted-3-nitro. 
pyridine and 2.4-disubstituted-3-aminopyridine derivatives, using reaction conditions 
5 similar to those described above for the pyrimidine series. 

The preparation of certain 5-aminoquinolines and 5-aminoisoquinoIines is 
illustrated' in scheme 1. Referring to scheme 1, 5-aminoquinolines and isoquinollnes 
of the formulae XV and XVII may be prepared as follows. A quinoline or isoquinoline of 
the fonnula XIII is nitrated at the 5 position, respectively, by reacting it with a nitrating 
10 agent such as nitric acid or potassium nitrate with or without an acid catalyst such as 
sulfuric acid, for from about 2 to 16 hours at a temperature from about 0-100«C. The 
nitro compound of formula XIV so formed is then reduced using a reducing agent such 
as stannous chloride, iron, zinc, or hydrogen gas with an appropriate catalyst, with or 
without, an acid catalyst such as hydrochloric acid, for from about 2 to 16 hours at a 
15 temperature from about 0-100«*C, to yield the corresponding 5-aminoqulnoline or 
5-amlnoisoquinoIine of formula XV. 

Compounds of the formula XVII, wherein R^* is -SR^* and is attached to the 
quinoline or isbquinolihe ring at the 6 position, and wherein R^* Is [CyC^) alkyi, (C5-C7) 
cycloalkyl. phenyl {C,-C^) alkyl, phenyl, substituted phenyl, heteroaryl, or substituted 
20 heteroaryl, may be prepared as follows. A compound of the fonnula XIV, wherein R^ is 
-CI and is attached to the quinoline or the isoquinoline ring at the 6 position, is reacted 
with a compound of the formula R^*SH, wherein R'"* is as defined above, and a base 
such as sodium hydride, or such compound of the formula XIV is reacted with a 
compound of the formula R'*SNa. wherein R'* Is as defined above. In an Inert solvent 
25 such as tetrahydrofuran, for about 4 to 1 6 hours at a temperature of from about -1 0 ° C 
to room temperature. The prefen-ed temperature Is -10®C. This reaction yields a 
compound of the fonnula XVI, which is then converted to the conesponding 
5-aminoquinoline or isoquinoline of the formula XVII by the method described above 
fftr rftHijfttjon of campounds of formula XIV. 
30 Treatment of the compound of fonnula R"R^®NH with a compound of the 

formula R^N=C=:=Q yields the corresponding urea (0=0) or thiourea (Q=S) of the 
formula I. Procedures for the preparation of compounds of the formula R'N=C=Q are 
known in the literature and several methods ar r viewed in 'Organic Functional Group 
Preparations, Vol 1'. Chapter 12. Academic Press, New Yori< (1968). The preparation 
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of ureas and thioureas by the reaction of amines wHh isocyanates and isothiocyanates, 
respectively, are reviewed In Ornanle FunctionRi Group Preparations. Vol. 2. Chapter 
6. Academic Press, New York (1971). 

Compounds of the formula R^N=C=0 may be obtained by reacting compound 

5 of the fonnula R'NH, with 1 to 6 equivalents of an appropriate reagent such as 
phosgene,trichloromethylchloroformateorbis{trlchloromethyl)carbonate. Thereaction 
is generally carried out In an Inert ether, aromatic hydrocarbon or chlorinated 
hydrocarbon solvent such as, dioxane. dlisopropyl ether, benzene, toluene, 
dichloromethane or chlorofonn. It may be conducted In the presence of a base such 

10 as a tertiary amine (e.g.. pyridine, trlethylamine or quinoline). Reaction temperatures 
may range from about 0»C to about 120»C. and are preferably from about ZO-C to 
about 100«»C. Preferably, the heterocyclic amine of formula R'NHj is reacted wnth 1 
to 2 equivalents of trichloromethyl chloroformate in refluxing dichloromethane for about 
18 hours. 

15 The reaction of compounds of the fonnula R'N=C=Q with compounds of 

formula R^R^NH to form compounds of the formula I is carried out in an Inert, 
anhydrous solvent such as chloroform, benzene, dimethylformamide. dioxane or 
tetrahydrofuran. at a temperature from about 20«»C to 100«»C. for about 3 to 30 hours, 
preferably In dimethylformamide at about 80«C for about 16 hours. 

20 Amines of the fonnula NHR"R'" may be prepared by a variety of methods well 

knowm In the art (see e.g.. Voael's Textbook of Practica l Organic Chemistry. Longman. 
Inc.. New York. pp. 769-782 and pp. 717-718 (5th ed. 1989). Organic Functional Group 
Preparations. Vol 2. Academic Press. New York. pp. 401-405 {2nd ed. 1983). Other 
examples of methods for the preparation of amines of the fonnula NHR"R" are 

25 described in EP 0399 422 A1 . EP 0415 123 A2 and EP 0439 059 A2. 

For instance, compounds of the fonnula R"R"NH wherein R« is hydrogen and 
R» is optionally substituted aryl-(C,-C6)alkyl or optionally halogenated (C,-C,j) aJkyI 
may be prepared by treating a compound of tiie fonnula Ar-CHj-CN vMh an alkali metal 
-miHe followed by addition of a compound of the fomiula R"l to form a compound of 

30 
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the formula Ar-CH-CN which is subsequently reduced to the amine ot the formula 

5 

/ 

Ar-CH-CHj-NHa by standard means. 

The alkali metal moieties of the amides may be exemplHied by lithium, sodium 

10 and potassium, preferably lithium. A most preferred amide is lithium diisopropylamlde. 

The reduction of the nitriies may be effected using borane, e.g. In the fomi of 
rts complex with tetrahydrofuran. or by hydrogenation In the presence of Raney nickel. 

Except where othenwise noted, pressure is not critical in any of the above 
reactions. Preferred temperatures for the above reactions were stated where knovtfh. In 

1 5 general, the preferred temperature for each reaction is the lowest temperature at which 
product will be formed. The preferred temperature for a particular reaction may be 
determined by monitoring the reaction using thin layer chromatography. 

Preparation of certain novel intermediates useful in preparing the compounds 
of the invention is described In preparative examples A through R. 

20 The novel compounds of formula I and the pharmaceutically acceptable salts 

thereof are useful as inhibitors of acyl coenzyme A: cholesterol acyttransferase (ACAT). 
As such they inhibit intestinal absorption of cholesterol in mammals and are useful in 
the treatment of high serum cholesterol in mammals, including humans. As used 
herein, treatrrient is meant to include both the prevention and alleviation of high serum 

25 cholesterol. The compound may be administered to a subject In need of treatment by 
a variety of conventional routes of administration, including orally, parenterally and 
topically. In general, these compounds will be administered orally or parenterally at 
dosages between about 0.08 and about 30 mg/kg body weight of the subject to be 
treated per day, preferably from about .08 to 5 mg/kg. For an adult human of 

30 approximately 70 kg of body weight, the usual dosage would, therefore, be about 5.6 
to about 2100 mg per day. However, some variation In dosage v^ll necessarily occur 
depending on the condition of the subject being treated and the activity ot the 
compound being employed. The person responsible for administration will, in any 
event, determine the appropriate dose for the Individual subject. 

35 A compound of formula I or a pharmaceutically acceptable salt ther of may be 

administered alone or In combination with pharmaceutically acceptable carriers, in 
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elther single or multiple doses. Suitable pharmaceutical carriers include in rt solid 
diluents or fiiiers. sterlle aqueous solutions and various organic solvents. The resulting 
pharmaceutical compositions are then readily administered in a variety of dosage fomis 
such as'tablets, powders, lozenges, syrups, injectable solutions and the like. These 
5 pharmaceutical compositions can, If desired, contain additional ingredients such as 
flavorings, binders, excipients and the like. Thus, for purposes of oral administration, 
tablets containing various excipients such as sodium citrate, calcium carbonate and 
calcium phosphate may be employed along with various dlslntegrants such as starch, 
alginic acid and certain complex silicates, together with binding agents' such as 
10 polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such 
as magnesium stearate, sodium lauryl sulfate and talc are often useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in soft 
and hard filled gelatin capsules. Preferred materials for this Include lactose or milk 
sugar and high molecular weight polyethylene glycols. When aqueous suspensions or 
1 5 elixirs are desired for oral administration, the essential active ingredient therein may be 
combined with various sweetening or flavoring agents, coloring matter or dyes and, if 
desired, emulsifying or suspending agents, together vAXh diluents such as water, 
ethanol. propylene glycol, glycerin and combinations thereof. 

For parenteral administration, solutions of a compound of formula I or a 
20 pharmaceutically acceptable salt thereof in sesame or peariut oil, aqueous propylene 
glycol, or in sterile aqueous solution may be employed. Such aqueous solutions 
should be suitably buffered if necessary and the liquid diluent first rendered isotonic 
with sufficient saline or glucose. Such solutions are especially suitable for Intravenous, 
Intramuscular, subcutaneous and intraperitoneal administration. In this connection, the 
25 sterile aqueous media employed are all readily available by standard techniques known 
to those skilled in the art 

The actMty of the compounds of the present invention as ACAT inhibitors may 
be determined by a number of standard biblogical or pharmacological tests. For 
example, the following procedure was used to detemiine the ACAT inhibiting activity of 
30 compounds of formula I. ACAT was assayed In microsomes isolated from chow fed 
Sprague-Dawley rats according to Bilheimer. J.T.. Meth. Enzvmol.. lU, ps 285-293 
(1985), v^rfth minor modifications. Microsomes from rat liver were prepared by 
differential centrifugation and washed with assay buffer prior to use. The assay mixture 
contained 25 //I of BSA (40 mg/ml), 30 ^ of rat liver microsome solution (100 //g 
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microsomal protein), 20 pi of assay buffer (0.1 M KjPO^. 1 .0 mM reduced Glutathione. 

pH 7.4). 20 pg of cholesterol ir> 100;/l of a 0.6% Triton WR-1339 solution in assay 

buffer. andSfAoi test compound dissolved In 100% DMSO (total volume = 180 pi). 

The assay mixture vws incubated for 30 min at 37»C. The reaction vims started by the 
5 addition of 20 /A of '*C-Oleoyl-CoA solution (1 000 fM, 2,000 dpm/nmol) and run for 1 5 

min at 37«»C. The reaction viras stopped by the addition of 1 ml EtOH. The lipids were 

exUacted Into 4 ml hexane. A 3 ml aliquot was dried under N„ and resuspended In 100 . 

pi of chlorofonn. 50 pi of chloroform were spotted on a heat activated TLC plate and 

developed in hexane: diethyl ether: acetic acid (85:15:1. v:v:v). Incorporation of 
10 radioactivity into cholesteryl esters was quantified on a Berthold 1^2842 Unear TLC 

Analyzer, ACAT inhibition was calculated relative to a DMSO control assay. 

The activity of the compounds of formula I In Inhlbftlng Intestinal absorption of 

cholesterol may be determined by the procedure of Melchoir and Harwell, J.Upid.Res.. 

26, 306-315 (1985). 

15 The present invention is illustrated by the following examples. It will be 

understood, however, that the Invention is not limited to the specific details of these 
examples. Melting points are uncorrected. Proton nuclear magnetic resonance spectra 
('H NMR) and "C nuclear magnetic resonance spectra ("C NMR) were measured for 
solutions in deuterochoroform (CDCy and peak positions are expressed In parts per 

20 miinon (ppm) downfield from tetramethylsilane (TMS). The peak shapes are denoted 
as follows: s. singlet; d, doublet; t, triplet; q, quartet: q. quintet; hx, hextet; h, heptet. 
m, multipiet; br, broad; vb, very broad; c, complex. 

PRgPARATION OF INTgRMEDlATES 
PREPARATIVE EXAMPLE A 

25 S-lodo-1 .1-difluoroDentane 

A solution of 5-bromo-1,1-dlfluoropentane (2.65 g, 14,2 mmol) and sodium 
iodide (10,63 g, 70.8 mmol) in acetone (150 ml) was refluxed under nitrogen overnight 
The reaction mixture was then filtered and the filtrate was concentrated at atmospheric 
pressure. The residue was dissolved in dichloromethane (50 ml) and the solution was 

under reduced pressure at room temperature. The crude product was distilled under 
reduced pressure to yield the title compound as a yellowish liquid (2.24 g. 93% yield), 
bp 73-75«C. 10 mm Hg. 'H NMR (300 MHz, CDCI3) 6 1.59 (m. 2H). 1.84 (c. 4H), 3.2 
(t. 2H), 5.63, 5.82. 6.01 (3t. total 1H). 
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PRFPARATIVE EXAMPLE B 
g.f2-Chlprobengorb1th!oDh6n^-vl\-7.7-d muQroheptanenrtrile 
A solution of lithium diisopropylamlde in cyclohexane (5.13 mmol, 3.42 ml of a 
1.5M solution) was added dropwise to a solution of {2-chloroben2o[blthlophen-3- 
5 yl)acetonltrile (1.06 g. 5.13 mmol) In tetrahydrofuran (10 ml) cooled to -70«>C under 
nrtrogen. The resulting solution was stirred at -70°C for 20 min. then a solution of 5- 
lodo-l .l^ifluoropentane (1 2 g. 5.13 mmol) in tetrahydrofuran (5 ml) was slowly added 
at .70«C. The reacUon mixture was stirred at .70«»C for 1 hr, then slowly allowed to 
warm to room temperature and left at that temperature overnight. Water (60 ml) was 
1 0 added to the reaction solution and the resulting mixture was extracted with ethyl acetate 
(3X70 ml). The combined ethyl acetate extracts were washed with brine (80 ml), dried 
(sodium suHate) and concentrated In vacuo . The crude product (2.1 g) was purified by 
column chromatography on silica gel (200 g), eluting with 4:1 hexane/dichloromethane 
followed t>y 7:3 hexane/dichloromethane to yield the title compound as an oil (950 mg, 
1 5 59% yield). 'H NMR (300 MHz. CDCI,) 6 1 .4-1 .7 (c. 4H), 1 .7-2.05 (c, 3H), 2.2 (c, 1 H). 
4.3 (t. 1H). 5.6. 5.78, 5.98 (3t, total 1H), 7.42 (m. 2H), 7.75 (d. 1H), 7.95 (d, 1H). 
In a similar manner, the following nitrlles were synthesized: 

PREPARATIVE- EXAMPLE C . 

2-fnaDhth-1-vn-7.7-difluoroheDtanenitrile 

20 75% yield 

' H NMR (300 MHz, CDCl,) 6 1 .44-1 .72 (c. 4H), 1 .72-1 .94 (c, 2H), 2.07 (m. 2H). 
4.57 (t, 1H). 5.6, 6.8. 5.99 (3t. total 1H). 7.44-7.64 (m. 3H). 7.69 (d. 1H), 7.9 (m, 3H). 

PREPARATIVE EXAMPLE D 
2-f2.S-DimethvlDhenvl^-6-Dhenvlhexanenitrile 

25 86% yield 

' H NMR (300 MHz, CDCl,) 6 1 .48-2.0 (c. 6H), 2.28 (s. 3H), 2.34 (s. 3H). 2.63 (t. 
2H). 3.89 (q. 1 H), 7.06 (m, 2H), 7.12-7.32 (m, 6H) 

PREPARATIVE EXAMPLE E 
2-f2-Chloroben2orb1thioDhen-3-vn-7.7-difluor oheDtanamlne 
30 A solution of borane-tetrahydrofuran complex In tetrahydrofuran (6.07 mmol, 

6.07 ml of a 1.0M solution) was added dropwise to a solution of (2- 
chlorobenzoIblthlophen-3-yl)-7,7.difluoroheptanenltrile (950 mg, 3.03 mmol) In 
tetrahydrofuran (15 ml) at room t mperatur under nitrogen and the reaction was left 
at room temperatur overnight. Aqueous hydrochloric add (5 ml of a 3N solution) was 
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then added and reaction mixture was refluxed for 30 min followed by removal of the 
tetrahydrofuran in vacuo . The resulting aqueous phase was diluted with water (10 ml) 
and extracted Virith ethyl acetate {3X30 ml). The combined ethyl acetate extracts were 
washed wHh brine (40 ml), dried (sodium sulfate) and concentrated In vacuo . The 
5 residue (930 mg) was purified by column chromatography on silica gel (1 00 g) eluting 
with 9:1 ethyl acetate/methanol to yield the title compound as an oil (632 mg, 66% 
yield). 

In a similar manner, the following amines were synthesized: 
PREPARATIVE EXAMPLE F 
IQ [2.f2.Chlorobenzorblthiophen-3-vn'5 -m«»thYlhBxanamine 

67% yield 

NMR (300 MHz, CDCl,) 6 0.79, 0.80, 0.81. 0.83 (2d. 6H). 0.92-1 .08 (m. 1H), 
1.1-1.28 (m, 1H), 1.5 (h. 1H). 1.66 (b. 2H). 1.78 (m. 1H). 1.94 (c. 1H). 3.09 (m. 1H). 
3.18-3.37 (c, 2H). 7.32 (c. 2H). 7.71 (c. 1H). 7.79 (c. 1H). 
,5 PREPARATIVE EXAMPLE G 

5-Methvl-2-(5-methvlbenzorb1thiDPhe n.3-v!^hexanamine 

53% yield 

'H NMR (300 MHz. CDCl,) 6 0.84 (d. 6H), 1 .1 8 (c. 2H), 1 .52 (h. 1 H). 1 .75 (bq, 
2H). 2.02 (b. 2H). 2.49 (s. 3H). 3.0 (d, 2H). 3.12 (p, 1H), 7.1 (s, 1H), 7.17 (d, 1H),7.59 
20 (s. 1H),7.73(d, 1H). 

ppf PARATIVE EXAMPLE H 
g.fBenzofblthlQDhen-S-vl^ heDtanamlne 
65% yield 

'H NMR (300 MHz. CDCl,) 6 0.83 (t. 3H). 1.25 (c. 6H). 1 .76 (c. 2H). 2.05 (b. 2H). 
25 3.03 (c. 2H). 3.19 (p. 1H). 7.14 (s. 1H). 7.36 (c, 2H). 7.81 (m. 1H). 7.87 (m. 1H). 

PREPARATIVE EXAMPLE I 
2-fBenzofb1thiephen-3-vl\-6-methv lheDtanamlne 

66% yield 

'H NMR (300 MHz. CDCl,) 6 0.78. 0.80. 0.81 . 0.82 (2d. 6H). 1 .1 -1 .44 (c. 4H). 
30 1.47 (h. 1H), 1.74 (q. 2H), 2.06 (b. 2H). 3.04 (c. 2H). 3.19 (p. 1H). 7.14 (s. 1H). 7.36 (c. 
2H). 7.84 (m. 2H). 
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PREPARATIVE EXAMPLE J 
9.fS.Methvlben?orb1thioDhen-3-vlV6.6.e -^rHluorohexanamlne 

' 51% yield 

'H NMR (300 MHz. CDCIj) 6 1 .64 (m. 2H). 1 .69 (b, 2H). 1 .86 (c. 2H). 2.06 (m. 
5 2H). 2.49 (s. 3H), 3.03 (d, 2H). 3.16 (p. 1H), 7.12 (s. 1H). 7.19 (d. 1H). 7.57 (s, 1H). 7.75 
(d. 1H). 

' ' PREPARATIVE EXAMPLE K 

2-f2-Chlorobenzorb1thioDhen-3-vn-6. 6.6-frifluorohexanam1ne 

60% yield 

10 , NMR (300 MHz. CDCI,) 6 1 .35-1 .7 (c. 4H). 1 .89 (C. 1 H). 2.05 (c. 3H), 3.09 (q. 

1H), 3.2-3.4 (c. m, 2H). 7.34 (m, 2H), 7.75 (m. 2H). 

PREPARATIVE EXAMPLE L 
2-f2-Chloroben2orb1thioDhen-3-vnh eDtanaiT>lne 

68% yield 

15 'H NMR (300 MHz. CDCI,) 6 0.81 (t. 3H), 1 .2 (c. 6H). 1 .65 (b. 2H). 1 .78 (c. 1 H). 

1.95 (c. 1H). 3.07 (q. 1H). 3.16-3.38 (c. m, 2H). 7.32 (c. 2H). 7.72 (m. 1H). 7.8 (tn. 1H). 

PREPARATIVE EXAMPLE M 
g.f5.Chloroben?orb1thiop hen.3.vl^heDtanamlne 

60% yield 

20 'H NMR (300 Mhz. CDCy 6 0.84 (t. 3H). 1 .26 (c. 6H), 1 .65-1 .9 (c. 4H). 3.0 (d, 

2H). 3.1 (p. 1H). 7.19 (s. 1H), 7.29. 7.30. 7.32. 7.33 (q. 1H). 7.77 (m. 2H). 

PREPARATIVE EXAMPLE N 
2.f5-MethvlbenzorbMhiOPhen-3-vl^h eDtanamlne 

63% yield 

25 'H NMR (300 MHz. CDCI,) 6 0.84 (t. 3H). 1.26 (c. 6H). 1.76 (c. 2H). 1.84 (b. 2H). 

2.49(s.3H).3.0(d,2H).3.13(p.lH).7.1 (s. 1H).7.18(d. 1H). 7.6 (s. 1H). 7-74 (d. 1H). 

PREPARATIVE EXAMPLE O 
9.f5.Chloroben?orb1thlephen.3.v!\.6.6.6 -trifluorQhexanamlne 

33% yield 

30 'H NMR (300 MHz. CDCi,) 6 1 .43-2.0 (c. 6H). 2.08 (m. 2H). 3.02 (c, 2H). 3.12 

(m. 1H). 7.22 (s. 1H). 7.31. 7.32. 7.34. 7.35 (q, 1H). 7.75. 7.76. 7.77. 7.8 (q. 2H). 

PREPARATIVE EXAMPLE P 
2-f 5-Chlorob nzo rblthioDhen-3-vn-6-methvlhe ptanamine 

69% yield 
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NMR (300 MHz. CDCy 6 0.79. 0.81, 0.82, 0.83 (2d, 6H), 1.1-1.33 (c. 4H), 
1.47 (h, 1H), 1.62-1.93 (c, 4H), 3.01 (d. 2H). 3.11 (p, 1H), 7.2 (s, 1H). 7.29, 7.30, 7.32, 
7.33 (q. 1 H), 7.76, 7.77, 7.78, 7.784 (q, 2H), 

PRgPARATIVE EXAMPLE Q 
5 ' 2-fNaphth-1-vn-7.7-drfluoroheDtanamine 

A mixture of 2-(naphth-1-y!)-7,7-difluoroheptanenitrile (413 mg, 1.51 mmol), 
Raney nickel (413 mg) and ammonia (0.9 g) in methanol (20 ml) was hydrogenated 
under 340 kPa (50 psi) hydrogen ovenight at room temperature. The mixture was 
filtered and the filtrate was concentrated in vacuo . The residue was partitioned between 
10 ethyl acetate (50 ml) and water (40 ml) and the ethyl acetate extract was washed with 
brine {30 ml), dried (sodium sulfate) and concentrated in vacuo . The residue (400 mg) 
was purified by column chromatography on silica gel (100 g), eluting with 85:15 ethyl 
acetate/methanol to yield the title compound as an oil (321 mg, 77% yield). ""H NMR 
(300 MHz, CDCI3) 6 1.35 (c, 6H). 1.78 (c. 4H), 3.08 (c. 2H), 3.61 (c, 1H). 5.52, 5.71, 5.9 
15 {3t. total'lH), 7.37 (d, 1H). 7.5 (m, 3H), 7.75 (d, 1H). 7.88 (d, 1H), 8,16 (d. 1H). 
The following compound was synthesized in a similar manner: 

PREPARATIVE EXAMPLE R 
2-f2.5*DimethvlDhenvn-6-Dhenvlhexanamine 
74% yield 

20 /H NMR (300 MHz. CDCI,) d 1.15-1,44 (c. 4H), 1.5-1.75 (c, 4H), 2.29 (s. 3H), 

2.32 (s, 3H), 2.55 (m, 2H). 2.9 (c, 3H). 6.91, 6.94, 6,95 (t, 2H), 7.05 (d, 1H), 7,14 (m. 
3H). 7.29 (t, 2H). 

EXAMPLE 1 

N-f2.4-BisfmethvlthloV6-methvlDvridln-3-vn-N'-findan- 2-vn-N'-(4- 

25 isoDroDvlbenzvhurea 

A solution of 2-(4-lsopropylbenzylamino)indane (159 mg, 0.6 mmol) and 2.4- 
bis(methylthio)-6-methylpyridin-3-yl isocyanate (136 mg, 0.6 mmol) in 3 ml 
dimethylformamide was heated at SO^C under nitrogen overnight. The reaction mixture 
was cooled to room temperature, diluted with 50 ml ethyl acetate and washed with 3 

30 X 50 ml water, then 50 ml brine, dried (sodium sulfate), filtered and concentrated in 
vacuo . The solid residue (265 mg) was purified by column chromatography on silica 
gel (1 50 g). eluting with 7:3 hexane/ethyl acetate to yield the title compound as a white 
solid (195 mg, 65% yield). 
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'H NMR (300 MHz. CDCI, S 1.25 (d. 6H). 2.35 (s. 3H). 2.45 (s. 3H), 2.47 (s. 3H). 
2.91 (h, 1H). 3.06 (dd. 2H). 3.31 (dd. 2H). 4.57 (s. 2H). 5.39 (p. 1H). 5.57 (8. 1H), 6.59 
(s. 1 H). 7.1 5 (c. 4H). 7.22-7.35 (m. 4H). 

The 1- and lndan-2-yl urea derivatives of Examples 2-1 8 were synthesized in a 

5 similar manner. 

EXA!ViPl-E 2 

N.p4.Bisfmethvltht » )-6-methvlDvrl r <in.9.vn.N'.f2.S-dimethvlbenzvn-N'-(indatTg- 

vl^urea 

66% yield. 

10 NMR (300 MHz. CDCI,) 6 2.15 (s. 3H). 2.37 (s, 3H). 2.39 (s. 3H). 2.45 (s. 3H). 

2.47 (s. 3H). 2.99 (dd. 2H). 3.29 (dd. 2H). 4.47 (s. 2H). 5.48 (s) and 5.50 (m) (total 2H). 
6.58 (s. 1H). 7.04 (m, 2H). 7.15 (c, 5H), 7.43 (s. 1H). 

EXAMPLES 

^^■p4.Risfmethvltb^ft^■6-m6thvlDV^l rti^.a.vn.N'.^2.4-dimethvlbenzvn^N'•fi^dan■g. 

15 yl)urea 

66% yield. 

'H NMR (300 MHz. CDCI,) 6 2.17 (s. 3H), 2.33 (s. 3H). 2.37 (s. 3H), 2.45 (S. 3H). 

2.48 (s. 3H). 2.99 (dd. 2H). 3.26 (dd. 2H). 4.48 (s. 2H). 5.44 (m) and 5.49 (s) (total 2H). 
6.58 (s. 1 H). 6.99 (s, 1 H). 7.14 (C. 6H). 7.47 (d. 1 H). 

20 EXAMPLE 4 

N.f4 6.BisrmethvHhioV2-met hvlDvrimidin-5-vn-N'-findan.2-vl)-N'-(4- 

isoproDVlbenzvl^urea 
62% yield. 

'H NMR (300 MHz, CDCI,) 6 1 .25 (d, 6H). 2.46 (s, 6H). 2.56 (s. 3H). 2.92 (h. 1 H). 
25 3.04 (dd. 2H). 3.31 (dd. 2H). 4.55 (s. 2H). 5.41 (m) and 5.46 (s) (total 2H). 7.1 6 (c. 4H). 
7.23-7.34 (m. 4H). 

EXAMPLE 5 

N.[4e.Bis(methvlthioV2-m6thvlpvrimidin- 5.»n.N'-f2.4.dime1hv1ben2vn-N'-rindan-2- 

yi)urea 
30 70% yield. 

'H NMR (300 MHz. CDCI,) 6 2.17 (s. 3H). 2.33 (s. 3H). 2.47 (s. 6H). 2.56 (s. 3H). 
2.99 (dd. 2H). 3.28 (dd. 2H). 4.46 (s, 2H). 5.41 (s) and 5.44 (m) (total 2H). 6.99 (m. 1H). 
7.14 (c. 5H). 7.44 (d. IH). 
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EXAMPLE 6 

fy|.(g.5.Dimethvlben2vn-N-findftn.9-vl\.N'-f6.m ethvhhioQUlnolln.S-vnurea 
19% yield. 

,!H NMR {300 MH2. CDCij) 6 2.20 (s. 3H). 2.45 (s. 6H), 3.06 (dd. 2H). 3.34 (dd. 
5 2H); 4.60 (S. 2H). 5.64 (p. 1H). 6.20 (s. 1H). 7.07 (m. 2H). 7.16 {c. 4H). 7.38 (q. 1H). 
7.46 (s. 1H), 7.60 (d. 1H), 7.96 (d; 1H). 8.07 (d. 1H). 8.82 (m. 1H). 

EXAMPLE 7 

< III 

N.f2.4-Blsfmethvlthio^-6^nethvlDvridin^3-v^-N'-f2-chloro benzvlVN•-findan^2-vnurea 
17% yield. 

10 'H NMR (300 MHz, CDCI,) 6 2.38 (s. 3H). 2.45 |s, 3H). 2.48 (s. 3H). 3.02 (dd. 

2H). 3.26 (dd. 2H). 4.67 (S, 2H). 6.37 (p. 1H). 6.51 (s. 1H). 6.59 (s. 1H). 7.14 (c. 4H). 
7.25 (c. 1H). 7.38 (c. 2H). 7.64 (d. 1H). 

EXAMPLES 

N.U.6-Bisfm6thvrthloV2HT)ethvlD\mmidin-5-vl1-N'-f2.S^ imethvlbBn2vl>-N'-findan-2- 

15 yQurea' 

69% yield. 

•H NMR (300 MHz. CDCI,) 6 2.15 (s. 3H). 2.39 (s. 3H), 2.47 (s. 6H). 2.57 (s. 3H). 
2.98 (dd. 2H). 3.29 (dd. 2H). 4.45 (s. 2H). 5.40 (s. 1H). 5.50 (p. 1H). 7.06 (m, 2H), 7.14 
(m. 4H). 7.38 (s, 1H). 
20 EXAMPLE 9 

N-r4.6-Bisfm6lhvlthlo^2-me1hvlDvrim idin.5.vn.N'-f1ndan-2.vi)-N'-r4-f3- 

methvlbutvUbenzvllurea 
71% yield. 

'H NMR (300 MHz. CDCI,) 6 0.93 (d. 6H), 1 .45-1 .69 (c'. 3H). 2.47 (s. 6H). 2.57 
25 (s) and 2.61 (m) (total 5H), 3.03 (dd. 2H), 3.31 (dd. 2H). 4.55 (s. 2H). 5.40 (m) and 5.46 
(m) (total 2H). 7.10-7.33 (c. 8H). 

EXAMPLE 10 

N-f2.4-BisfmethvlthioV6-methvlDvridin-3-vn-N'- nndan-2.vn>N'.r4-f3. 
fnethylbutvl^benzvllurea 
an 5?% y!e!d. 

'H NMR (300 MHz, CDCI,) 6 0.92 (d. 6H). 1.44-1.68 (c. 3H). 2.36 (s. 3H). 2.44 
(S. 3H). 2.46 (s, 3H), 2.60 (m, 2H), 3.04 (dd. 2H), 3.30 (dd. 2H), 4.56 (s. 2H), 5.39 (p, 
1H), 5.54 (s. 1H). 6.58 (s. 1H). 7.10-7.34 (c. 8H). 
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gXAMPLEII 

N.r2.4-Bisfmethvlthio^6-methvlDvrldln- 3-vn-N'-nndpn.-|.Yl).N'-fnaDhth-1. 

yimethvUurea 

25% yield. 

5 'H NMR {300 MHz, CDCI3) 6 2.1 (c. 1 H), 2.32-2.54 [total, 10H. including 2.4 (s. 

3H), 2.46 (S. 3H). 2.51 (s. 3H)1. 2.83 (o. 2H). 4.69 (d, 1H). 5.26 (d. 1H). 5.5 (b. 1H). 6.06 
(vb. 1H). 6.6 (s, 1H). 7.15-7.39 (e, 4H), 7.5 (c, 3H). 7.72-8.0 (o, 4H). 

EXAMPLE 12 

N-r2.4-BisfmethvlthloV6-methvlDvrldln-3-vn-N'-nnd an-1-vn-N'-(naDhth-2- 

10 ylmethvl^urea 

32% yield. 

'H NMR (300 MHz, CDCIj) 6 2.1 (c, 1H). 2.33-2.55 [total 10H. Including 2.37 (s. 
3H). 2.47 (S. 3H). 2.49 (8. 3H)I, 2.88 (c, 2H). 4.5 (d. 1H). 4.8 (d. 1H). 5.6 (b. 1H). 6.08 
{vb, 1H), 6.6 {8. 1H), 7.22 (c. 3H), 7.47-7.54 {c. 4H). 7.83 {c. 3H). 7.93 {8, 1H). 
15 EXAMPLE 13 

N-rg.4-Bls(methvlthlo^-6^ndhvlD\Mdin-3-vn-N'-nndan-1.vl^-N'-f4-t-butv lbenzvllurea 

23% yield. 

'H NMR {300 MHz, CDCI,) 6 1.32 (s. 9H), 2.1 (c, 1H), 2.36-2.55 (total 10H, 
Including 2.38 {s. 3H), 2.46 {$, 3H), 2.48 (s, 3H)I, 2.9 (c, 2H), 4.29 (d, 1H). 4.6 (d, 1H), 
20 5.52 {b. 1H). 6.05 (vb. 1H), 6.6 (s, 1H), 7.22 {c. 4H). 7.32 (d, 2H), 7.39 (d, 2H). 

EXAMPLE 14 

N-f2.4-Bis(methvlthio>-6-methvlpvrldin-3-vn-N'-rindan- 1-vn-N'-(4- 

phenvlbenzvi^urea 
28% yield. 

25 'H NMR {300 MHz, CDCI3) 6 2.1 (c. 1H), 2.38-2.58 (total 10H. including 2.39 (s, 

3H), 2.47 {s. 3H). 2.5 (s. 3H)1. 2.9 (c. 2H). 4.4 {d. 1H). 4.7 {d. 1H). 5.54 (b. 1H). 6.02 
{vb, 1H), 6.61 {S, 1H). 7.24 (c. 4H). 7.31-7.52 (c, 5H), 7.6 (c, 4H). 

EXAMPLE 15 

N.r2.4-Bls(methvlthlo\-6-methvlDvridin-3-vn-N'-findan-2-v!>-N' -fnaDhth-1- 

30 ylmethvl^urea 

20% yield. 

'H NMR {300 MHz, CDCy S 2.4 {s, 3H). 2.48 {s, 3H), 2.53 {S, 3H), 3.07 {dd, 2H). 
3.33 (dd, 2H), 6.1 (s. 2H), 5.5 {m) and 5.57 (s) (total 2H), 6.6 (s, 1H). 7.12 (c, 4H), 7.48- 
7.64 (c. 3H). 7.76-7.97 (c, 4H). 
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FXAMPLE 16 

M.p4.Rlsfmethvlthlf>V6.Tnethvl P Yr'riln.3.vn-N'-nndan-2-vl)-N'-(paphth-2- 

ylmethvnurea 

20% yield. 

5 'H NMR (300 MHz. CDCI,) 6 2.37 (s. 3H). 2.48 (s. 6H). 3.1 (dd. 2H). 3.34 (dd. 

2H). 4.78 (s. 2H). 5.47 (p. 1H). 5.68 (s. 1H). 6.6 (s. 1H). 7.15 (c. 4H). 7.38-7.58 (c. 3H). 
7.87 (C. 3H). 7.95 (s, 1H). 

EXAMPLE 17 

N.[9 ii.Bis(metbY»hmV6-met h Ylnvridin-3-vn-N'-nndan-2-vt)-N''-(2.4,6- 

10 irimelhvlbenzvUurea 
13% yield. 

NMR (300 MHz. CDCI,) 6 2.27 (s, 3H). 2.38 (s. 3H), 2.4 (s. 6H). 2.46 (s. 3H). 
. 2.6 (s. 3H). 3.07 (dd. 2H). 3.55 (dd. 2H). 4.16 (m. 1H). 4.77 (s. 2H). 5.41 (s. 1H), 6.6 (s, 

1H). 6.88, (S.2H). 7.12 (C.4H). 
^5 EXAMPLE 18 

^^■r9 4■Bis/melbvHhio^.6.methvl nvridin-3■vn•N'-f2-^-dichlo^oben^v^VN•-(indan.2• 

yl^urea 

27% yield. 

'H NMR (300 MHz. CDCI,) 6 2.41 (s. 3H). 2.49 (s. 3H). 2.52 (s. 3H). 3.0 (dd. 2H). 
20 3.28 (dd. 2H). 4.68 (s. 2H). 5.32 (q. 1H). 5.54 (s. 1H). 6.63 (s. 1H). 7.16 (c. 4H). 7.34 
(t. 1H). 7.45 (d.lH). 7.55 (d.1H). 

p(AMPLE 19 

N.f2 4.BisfethvtthiQ^.6.methvlpvridin.3.vn-N'-evc loheDtvl.N--f4-Dhenvlbenzvl)urea 
33% yield. 

25 'H NMR (300 MHz. CDCI,) 6 1.28. 1.32 (2t. 6H). 1.4-1.8 (C. 10H), 2.02 (c. 2H). 

2.42 (s. 3H). 2.86 (q, 2H). 3.09 (q. 2H). 4.37 (c. IH). 4.62 (s. 2H). 5.54 (s. 1 H). 6.62 (s. 
1H). 7.34 (t. IH). 7.44 (t. 2H). 7.51 (d. 2H). 7.6 (m. 4H). 

EXAMPLE 20 

M.fg.4-BisfethvHhioV6-tneihulpvridin-3- vn-N'-evcloheDtvl-N'-ffluoren-2- 

30 YipBthyl^urea 

40% yield. 

'H NMR (300 MHz. CDCI,) <5 1.22. 1.24. 1.26. 1.27. 1.3 (2t. 6H). 1.4-1.8 (c. 10H). 
2.02 (c. 2H). 2.41 (s. 3H). 2.84 (q. 2H). 3.06 (q. 2H). 3.91 (s. 2H). 4.42 (c. IH), 4.65 (s. 
2H). 5.55 (s. IH). 6.6 (S. IH), 7.25-7.44 (m. 3H). 7.54 (d. IH). 7.68 (s, IH). 7.78 (d. 2H). 
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EXAMPLE 21 

|>J.rg.4.BisfethY»hlo\.6.met hvlnvridin.3-vn.N'.evelohftDtvl-N'-fnaphth>2» 

ylmethvnurea 

31% yield 

6 'H NMR {300 MHz. CDCIi) 1.2. 1.22. 1.25. 1.27. 1.3 {2t. 6H), 1.4-1.8 (c. 10H). 

2.04 (c. 2H). 2.4 (s, 3H). 2.82 (q. 2H). 3.04 (q. 2H). 4.47 (c. 1H). 4.73 (s. 2H). 5.6 (s. 
1 H). 6.59 (s. 1H), 7.48 (c, 3H). 7.85 (m, 3H), 7.99 (s, 1H). 

EXAMPLE 22 

N.f2.4.Bis(ethYithln)-6-methvlpvridin.3-vn-N '-heDtvl-N'-fnaDhth-2-vlmethvllurea 

10 33% yield. 

'H NMR (300 MHz. CDCIj) 6 0.86 (t. 3H). 1.2-142 (c, 14H), 1.72 (c, 2H), 2.43 (s. 
3H). 2.88 (q, 2H), 3.11 (q, 2H). 3.44 (t. 2H), 4.79 (S. 2H), 5.73 (s, 1H). 6.65 (s. 1H). 7.48 
(m. 3H). 7.85 {m. 4H). 

EXAMPLE 23 

15 fs]42.4-BisfethvHhioV6-methvlDvridin-3-vl1-N'-h eDtvl-Nr.f2.4.6-trimethvlben2vl)urea 
34% yield. 

'H NMR (300 MHz. CDC!,) 6 0.86 (t, 3H), 1.23 (c. 8H), 1 .3. 1 .32, 1 .33. 1 .35. 1 .36, 
1.38 (21. 6H). 1.65 (c, 2H). 2.27 (s. 3H). 2.36 (S. 6H). 2.46 (s. 3H). 2.91 (q; 2H). 3.05 (t. 
2H). 3.15 (q. 2H). 4.71 (s. 2H), 5.7 (s. 1H). 6.68 (s. 1 H). 6.87 (s, 2H). 
20 EXAMPLE 24 

Nl.p4.Blsfmethvrthlo\-&Tneth\/lDvridin-3-v lUNr-caye!oheDtvl-N-f4-phenvlbenzv^ 

17% yield. 

'H NMR (300 MHz. CDCia) 6 1.4-1.77 (c. 10H). 2.02 (c. 2H). 2.36 (S. 3H), 2.45 
(s. 3H). 2.46 (s. 3H). 4.38 (c. 1H). 4.62 (s. 2H). 5.51 (s. 1H). 6.58 (s. 1H). 7.34 (t. 1H). 
25 7.4-7.54 (m. 4H), 7.61 (t. 4H). 

EXAMPLE 25 

N.[g 4-Bisfmethvlthlo^-6-methvlpvridln-3- vn.N'-cveloheptvl-N'-ffluoren-2- 

ylmethvUurea 
9% yield. 

30 'H NMR (300 MHz. CDCI,) 6 1 .4-1 .8 (c, 10H). 2.02 (c. 2H). 2.35 (s. 3H). 2.43 (s. 

3H). 2.44 (s. 3H). 3.91 (s. 2H). 4.42 (c. 1H). 4.66 (s. 1H), 5.52 (s. 1H). 6.57 (s. 1H). 7.24- 
7.45 (m. 3H). 7.55 (d. 1 H), 7.67 (s. 1 H), 7.79 (d. 2H). 



EXAMPLE 26 
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N.r2.4-BisfethvlthloV6-me1hvlDvrldln-3-vn-N'-f4-is oDr Dvlben7vn-N'-f1.2.3.4- 
letrahvdronaphlh-2-vl)urea 
13% yield. 

'H NMR (300 MHz. CDCI,) S 1 .25, 1 .26. 1 .27. 1 .29, 1 .31 . 1 .34. 1 .36 (2t and d. 
5 12H). 1.88 (m. 1H). 2.13 (c. 1H). 2.42 (s. 3H). 2.8-3.02 (m and q. 6H), 3.02-3.18 (e and 
q, 3H), 4.61 (s, 2H). 4.78 (c. 1H). 5.62 (s. 1H), 6.63 (S,.1H). 7.08 (s. 4H). 7.26 (d. 2H). 
7.4 (d. 2H). 

, EXAMPLE 27 

N-r2.4-BisfethvlthioV6-methvlD\mdin-3-vl1-N'-heptv l-N'-f3-rnethvlben2ofb1thioDhen- 

10 g-vlmethvl^urea 
35% yield. 

'H NMR (300 MHz. CDCI,) 6 0.87 (t, 3H), 1.29-1.9 [e including 2t (1.26. 1.28, 
1.29. 1.31, 1.32). total 14H1. 1.75 (c. 2H). 2.42 (s, 3H). 2.45 (s. 3H). 2.88 (q. 2H). 3.11 
(q. 2H). 3.36 (t, 2H). 4.86 (s. 2H), 5.77 (s. 1H). 6.67 (s. 1H), 7.28-7.4 (m. 2H). 7.66 (d. 
15 1H),7.79(d. 1H). 

EXAMPl^28 

N-r2.4-Bisfethvlthio\-6-methvlpvridin-3-vil-N'-n. 2-3.4-letrahvdronBPhth-2-v»-N'- 
(2 A .S-trimethvlbenzvMurea ; 
26% yield 

20 ' 'H NMR (300 MHz. CDCI,) 6 1.32, 1.36 {2t. 6H). 2.06 (c. 1H), 2.15-2.35 [c and 

s (2.25). total 4H]. 2.42 (s. 6H), 2.44 (s. 3H). 2.6-2.96 (c. 5H). 3.14 (q. 2H), 3.42 (m. 1 H). 
3.73 (c. 1H). 4.74 (s. 2H). 5.75 (s. 1H). 6.66 (s. 1H). 6.84 (s. 2H). 7.06 (c. 4H). 

EXAMPLE 29 

N-r2.4-Blsfmethvlthlo-6-methvlPvridln-3-vn-N'-cvcloheptvl-N'-(naphth-2- 
25 yltnethyhurea 
18% yield 

'H NMR (300 MHz. CDClj) 6 1.49-1.74 (c, 10H), 2.04 (c; 2H), 2.33 (s. 3H), 2.43 
(s. 6H). 4.45 (c. 1H). 4.74 (s. 2H). 5.57 (8. 1H), 6.56 (8. 1H). 7.48 (c, 3H). 7.85 (c. 3H). 
7.97(8. 1H). 

30 EXAMPLE 30 

N-f2.4-Bisfethvlthiol-6-methvlpvridin-3-vn-N'-(indan-2-v n-N'-K- 

isopropylbenzvnurea 
17% yield 
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'H NMR (300 MHz. CDCI,) J 1.26 (d) and 1.29. 1.34 (2t) (total 12H). 2.42 (s. 3H). 
2.82-2.98 (m. 3H). 3.0-3.14 (m. 4H). 3.31 (dd, 2H). 4.57 (s. 2H). 5.41 (p. 1H). 5.58 (s. 
1 H)i 6.63 (s. 1H). 7.15 (c. 4H). 7.26 (d, 2H), 7.33 (d. 2H). 

EXAMPLE 31 

5 N-rg.4-BlsfethYlthIo.6-methvlpvridin.3-vn- N'-f2.4-dimethYthBnyvl>.N'.findan-2. 

yl^urea 
43% yield ' 

'H NMR (300 MHz. CDCIj S 1.31 . 1.35 (2t. 6H). 2.18 (S. 3H), 2.33 (S, 3H). 2.43 
(8. 3H). 2.89 (q. 2H). 3.0 (dd, 2H), 3.1 1 (q. 2H). 3.29 (dd, 2H), 4.49 (s, 2H). 5.44 (p. 1 H). 
10 5.52 (s. 1H). 6.63 (s. 1H). 6.99 (S. 1H). 7.1-7.2 (c. 5H), 7.49 (d. 1H). 

EXAMPLE 32 

KI-r2.4-BlsfmethvrthloV6-methvlDvrldln-3-v n-N'-f4-isoproovlben2vn-N'-(6.7.8.9- 
tetrahvdro-SH-ben20CVCIo hepten-7-vnurea 
39% yield 

15 'H NMR (300 MHz. CDCI,) 6 1 .24 (d. 6H). 1 .45-1 .6 (m, 2H), 2.22 (c. 2H). 2.36 

(s. 3H). 2.46 (s, 3H). 2.7-2.96 (m. 6H). 4.45 (s. 2H). 4.72 (c. 1H). 5.52 (s, 1H). 6.59 (s. 
1H). 7.1 (m. 4H). 7.23 (d. 2H). 7.31 (d. 2H). 

EXAMPLE 33 

N-r2.4-Bis(eihvlthioV6-methvlDvridin.3-vn-N'-n ndan-2-vn-N'-(2.4.6- 
20 irimelhvlbenzvi^urea 
27% yield 

'H NMR (300 MHz. CDCI3 6 1.3, 1.34 (21, 6H), 2.27 (s. 3H). 2.4 (s. 6H). 2.41 (s. 
3H), 2.88 (q. 2H). 2.98-3.18 (m. 4H), 3.57 (dd. 2H), 4.16 (p. 1H). 4.77 (s. 2H). 5.43 (s. 
1 H), 6.62 (s. 1 H). 6.87 (s. 2H). 7.1 1 (c. 4H). 
25 EXAMPLE 34 

^l.fg■4.Bisfmeih^/^th1p^.6.methvlDvridin-3^vn -N^f2■2-diDhenvlethvnurea 
A solution of 2,2-diphenylethylamlne (148 mg. 0.75 mmol) and 2,4- 
bls(mBthylthio)-6-methylpyridin-3-yl isocyanate (170 mg, 0.75 mmol) In 15 ml 
dichloromethane was refluxed under nitrogen overnight. The reaction mixture was then 
30 cooled to room temperature and concentrated in vacuo. The residual solid was purified 
Dy column chromatography on silica gel (200 g). eluting with 8:2 dichloromethane/ethyl 
acetate to yield the tKle compound as white solid (1 1 1 mg, 35% yield). 

'H NMR (300 MHz, CDCI,) i 2.29 (s, 3H), 2.46 (s, 3H), 2.50 (S, 3H). 3.82 (q, 2H). 
4.18 (t. 1H). 6.53 (s, 1H), 7.12-728 (c, 12H)." 
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The (2,2-diphenylethyl)urea derivatives ! Examples 35-37 were prepared 

according to the method of Exampt 34. 

EXAMPLE 35 

N.fg.2-DiDtienvlethv».N'-t6-methvlthioau inoiin.5-vi^urea 

5 63% yield. 

'H NMR (300 MHz. CDCI,) 6 2.27 (s. 3H). 3.62 (bd, 2H), 3.98 (t. 1H). 6.39 (b. 
1H). 6.88-7.08 (c. 10H). 7.54 (q, 1H). 7.62 (d, 1H). 7.95 (s. 1H). 8.27 {d. 1H), 8.39 (d. 
1H), 8.64(m. 1H). 

■ gXAMPLE 36 

10 fvl.f4 6.BisfmethYlthio^.2.meth ylDvrimidin.5-vn-N'-f2.2-diDhenvlethvnurea 

80% yield. 

'H NMR (CDCI,) 6 2.42 (s. 6H). 2.60 (s, 3H). 3.82 (bm, 2H), 4.19 (t. 1H). f 50 
(b, 1H). 5.07 (b, 1H). 7.09-7.27 (c. 10H). 

EXAMPLE 37 

15 fvl.T4.6.Bisfmeihvlthio^pvrimidin-5.vn-N'-f? -g-diDhenvlethvl>urea 
49% yield. 

'H NMR (300 MHz. CDCI,) <5 2.43 (s. 3H). 3.84 (q. 2H). 4.20 (t, 1H). 4.43 (c. 1H). 
5.46 (s. 1H). 7.12-7.31 (c. lOH), 8.59 (s. 1H). 

EXAMPi-E 38 

20 N-r2.4-BisfmethvWhio^-6-methylDvridin-3- vll-N'-rf1-phenvicvcloDentvnmethvnurea 
A solution ot (l-phenylcyclopentyl)methyiamine (140 mg, 0.8 mmol) and 2,4- 
bis(methylthio)-6-methylpyridin-3-yl isocyanate (180, mg, 0.8 mmol) in 3 ml 
dimethyHormamide was lieated at 80«»C under nlUogen overnight. The reaction mixture 
was cooled to room temperature and diluted with 70 ml ethyl acetate. The resulting 
25 solution was washed with 3 x 60 ml water and 60 ml brine, dried (sodium sulfate), 
filtered and concentrated in vacuo . The residue was chromatographed on silica gel 
(200 g). eluting with 1:1 ethyl acetate/hexane to yield the title compound as a white 
solid (90 mg, 28% yield). 

'H NMR (300 MHz, CDCI,) 6 1.6-1 .9 (c, 6H), 2.03 (c, 2H), 2.35 (s, 3H), 2.49 (s, 
30 3H). 2.51 (s. 3H). 3.27 (d. 2H). 4.07 (b, 1H), 5.38 (b, 1H), 6.55 (s. 1 H). 7.12 (c. 6H). 

The urea derivatives of Examples 39-46 were prepared according to the method 
of Example oo. 
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gXAMPLE 39 

N.(6.MethvttMoaulnolln.S-vlVN '-rf1-Phenvlev«^|ftp*»nivl^methvnurea 
31% yield. 

' 'H NMR (300 MHz. CDCI,) 6 1 .59-1.96 (c. 8H). 2.50 (s. 3H), 3.25 (d. 2H), 3.91 
5 (b. 1H). 5.96 (bs, 1H). 6.81 (c, 2H), 6.95 (c. 3H). 7.41 (q. 1H), 7.57 (d. 1H). 8.05 (d. 1H). 
8.22 (d, 1H), 8.86 (m. 1H). 

gXAMPLE 40 

|si.rg.4.Blsfm«*thvlthloU 6-methvlD\/rldln-3.vn-N'-m-(4- 
methvlDhenvl^evelopentvl^ melhvnurea 

10 24% yield. 

'H NMR (300 MHz. CDCI,) f 1.6-1;9 (c. 6H). 2.0 (c. 2H), 2.27 (s, 3H). 2.35 (s. 
3H). 2.49 (s. 3H). 2.51 (s. 3H). 3.24 (d. 2H). 4.06 (b. 1H), 5.35 (b. 1H). 6.51 (s. 1H). 6.98 
(q. 4H). 

gXAMPL£ 41 

15 lsi.rfl.f4.Methvlph6nvhevelopentvlVmethv n.N'.f6.methvt«htnoulnQlin-S.vl^urea 
28% yield. 

'H NMR (300 MHz. CDCI,) 1.6-1.98 (c. 8H). 2.19 (s, 3H). 2.52 (s, 3H). 3.25 (d, 
2H). 3.98 (b, 1H). 5.95 (b. 1H). 6.74 (q, 4H), 7.43 (q. 1H). 7.60 (d. 1H). 8.11 (d. 1H), 
8.24 (d, 1H). 8.87 (m. IH). 
20 EXAMPLE 42 

f^.ffi.M6thvlthipau1nolln.5.vH-N'-fM.Dhenvl gyelohexvl^methvHurea 

37% yield. 

'H NMR (300 MHz. CDCI,) 1.18-1.62 (c, 8H). 1.96 (c. 2H). 2.51 (s. 3H). 3.25 
(d. 2H), 3.86 (b. IH). 5.99 (b. IH). 6.97 (c. 5H). 7.43 (q, IH). 7.58 (d. IH). 8.09 (d. IH). 
25 8.23 (d, IH). 8.85 (m, 1H). 

EXAMPLE 43 

N.Tg4.Bi5fmethvHhlQ^.6.methvlPvridin.3.vl1-N'-r n.phenvlevclohexvnmethvnurea 
42% yield. 

'H NMR (300 MHz. CDCI,) S 1.22-1.72 (c. 8H). 2.08 (c, 2H). 2.35 (s. 3H). 2.50 
30 (8. 3H). 2.51 (S. 3H). 3.25 (d. 2H). 3.95 (b. 1 H). 5.38 (b. 1 H). 6.51 (S. 1 H). 7.05-7.25 (c. 
5H). 
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EXAMPI-E44 

N-r/1-r4-MethvlDhenvncvciohexvl\methvn-N'-(6-methvHhioQuino lin-5-vt^urea 
42% yield. 

'H NMR (300 MHz. CDCI,) ff 1.15-1.6 (c. 8H). 1.93 (c. 2H). 2.18 (s. 3H), 2.51 (s. 
5 3H). 3.22 (d, 2H). 3.81 (b, 1H). 5.94 (b, 1H). 6.77 (b. 4H). 7.41 (q. 1H). 7.59 (d, 1H). 
8.07 (d, 1H), 8.21 (d. 1H). 8.86 (m. 1H). 

EXAMPLE 45 

N-r4.6-Bisfmethvlthlo^2-methvlDvrinn ldin-S-vn-N'-m -f4- 
methvlDhenvDcvclohexvllmethvnurea 

10 42% yield. 

NMR (300 MHz. CDCI,) 6 1.23-1.68 (c, 8H), 2.06 (c. 2H). 2.30 (s, 3H). 2.47 
(s. 6H). 2.62 (S. 3H). 3.23 (d, 2H), 3.89 (b. 1H), 5.27 (b. 1H). 7.04 (q. 4H). 

EXAMPLE 46 

Nl.f2.4-Bisfmethvlthio>.6-methvlDvridtn »3-vM.N'-Tf 1.(4- 
15 methvlphenvl^evelohexvlVmethvnurea 
24% yield. 

'H NMR (300 MHz. CDC!,) 6 1.2-1.7 (c. 8H). 2.06 (c, 2H). 2.28 (s. 3H). 2.35 (s, 
3H). 2.50 (s, 3H). 2.52 (s. 3H). 3.22 (d. 2H). 3.95 (b. 1H). 5.38 (b, 1H), 6.56 (s, 1H). 7.03 
(q.4H). 

20 EXAMPLE 47 

N.f2.4-Bisfmethvlthio>-6-methvlDvridin-3.vn-N'-r(2-ethvl-2-phenvl^ butvnurea 
A solution of 2-ethyl-2-phenylbutylamine (106 mg. 0.6 mmol) and 2,4- 
bis(methylthio)-6-methylpyiidin-3-yl Isocyanate (136 mg, 0.6 mmol) In 3 ml 
dimethylfomiamide was heated at 800C under nitrogen overnight. The reaction mixture 

25 was cooled to room temperature and diluted with 50 ml ethyl acetate. The resulting 
solufion was washed sequentially with 3 x 25 ml water and 25 ml brine, dried (sodium 
sulfate), filtered and concentrated in vacuo . The residue was chromatographed on 
silica gel (125 g). eiuting v^'th 65:35 hexane/ethyl acetate to yield the title compound as 
a white solid (67 mg. 28% yield). 

30 NMR (300 MHz, CDCI,) S 0.7A (t. 6H), 1 .57-1 .8 (c, 4H), 2.33 (s, 3H), 2.47 (s. 

3H). 2.48 (s, 3H), 3.41 (d, 2H), 3.95 (b. 1 H). 5.36 (b. 1H). 6.52 (s. 1 H), 7.05-7.27 (c, 5H). 

f Exampl 47, 
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EXAMPLE 48 

N-r2.4-BisfisoDroPvlthlo^-6-nr>ethvlPvridin-3-vn-N'-rf2-ethvl-2-phenvl^birtvllurea 
35% yield. 

' 'H NMR (300 MHz, CDCI,) 6 0.72 (t. 6H), 1.29 (d, 6H), 1.33 (d, 6H). 1.57-1.8 (c. 
5 4H). 2.45 (s. 3H). 3.39 (d and m. 3H). 3.93 (m and b, 2H). 5.28 (b. IH). 6.58 (s, 1H). 
7.04-7.2 (c, 5H). 

EXAMPLE 49 

"N-f2.4-BIs(methvlthio1-6-methvlpvridin-3-vll-N'-rf2- ethvl-2-'f2- 
methvlphenvU^butvnurea 
10 33% yield. 

.'H NMR (300 MHz. CDCI3) 6 0.74 (t, 6H). 1 .67 (m. 4H), 2.28 (s. 3H), 2.33 (s. 3H), 
2.47 (s. 3H). 2.49 (s. 3H). 3.4 (d, 2H), 3.97 (b. IH), 5.35 (b, IH). 6.53 (s, IH). 6.94 (t. 
IH), 6.98(8. 2H). 7.08 (t.1H). 

EXAMPLE 50 

16 N-r2■4-Bis(methvlthlo^-6-mBthvlDV^idln-^-vn-N^^f2-phenvl-2^prop vnpentv^urea 
88% yield. 

•H NMR (300 MHz. CDCl,) 6 0.85 (t. 6H), 0.88-1.3 (c. 4H). 1.59 (c, 4H), 2.32 (s, 
3H), 2.47 (s. 3H). 2.49 (s. 3H). 3.4 (d. 2H). 3.96 (b, IH), 5.33 {b. IH). 6.52 (s. IH). 7.05- 
7.24 (c,5H). 

20 EXAMPLE 51 

N-f2.4-Bisfmethvlthio^-6-methvlPvridln-3-vn-N'-r(2-f2-methvlPhenvl>»2- 

propvl^pentvllurea 
43% ^eld. 

'H NMR (300 MHz. CDCI3) iJ 0.84 (t. 6H). 0.96-1.3 (C, 4H). 1.58 (c. 4H). 2.27 (s. 
25 3H). 2.32 (s. 3H). 2.46 (s. 3H). 2.47 (s. 3H). 3.39 (d. 2H). 3.96 (b, IH). 5.3 (s, IH), 6.52 
(s. 1 H). 6.93 (t. 1 H), 6.97 (s. 2H), 7.06 (t, 1 H). 

EXAMPLE 52 

N-r2.4-Bisfmethvlthio^6-methvlPvrIdln-3-vn-N"-ff2-f2-methvlDhenvl>-2- 
butvl>hexvnurea 
30 57% yield. 

'H NMR (300 MHz. CDC!,) 6 0.84 (t. 6H). 0.94-1.33 (c. 8H), 1.59 (c. 4H), 2.27 

«LJ\ '«00/» QUX Oiie/e WAS 9 AR fe K4\ AA/H QR /K 1M^ R 99 /s. 1HV 

6.53 (s. IH). 6.93 (c. 3H). 7.07 (t. IH). 
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gXAMPLE63 

^. p , 4.Ri6/mBthvlthi^Vfi-methvlDVriri in.3.vn.N'.[(2-(? fi-f1imftth0XVPhenYl>-g- 

propyi^oentvUurea 
30% yield. 

5 'H NMR (300 MHz. CDCI,) 6 0.83 (t. 6H). 0:94-1.3 (c, 4H), 1.6-1.8 (c. 4H). 2.33 

(s. 3H). 2.45 (s, 3H). 2.48 (s. 3H). i3.6 (d. 2H). 3.68 (s. 3H). 3.74 (s. 3H). 4.11 (b. 1h). 
5.38 (b, 1H). '6.5 (s. 1H). 6.64 (s and m, total 3H). 

gXAMPLE64 

|v^.fp^.Risfm6lhvltbi»)-R-methvlDvri rtin.3.vn.N>.f(2-(?3-riim6th0XVPhepY|>-g- 

10 proHvl^Dentvllurea 
45% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 6H), 0.98-1.25 (c. 4H). 1.67 (c, 4H), 2.32 
(s. 3H). 2.44 (s. 3H). 2.47 (s. 3H). 3.59 (d. 2H). 3.78 (s. 3H). 3.82 (s. 3H). 4.08 (b. 1H). 
5.33 (b. 1H). 6.51 (s. 1H). 6.66 (d. 1H). 6.77 (d, 1H). 6.84 (t. 1H). 
,5 EXAMPLE 55 

N].f9 A.BisfmethvlthiQV6.rnethvl pyr'lriln.9.vn.N'-r/9-/9.S.dimethvlDhenvl>-2- 

propyl^pentvllurea 
30% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 6H). 1 .08 (m, 4H). 1 .65 (c. 4H). 2.22 (s. 3H), 
20 2.32 (s. 3H). 2.38 (s. 3H). 2.45 (s. 3H). 2.45 (s. 3H). 3.57 (d. 2H). 4.04 (b. 1H). 5.37 (b, 
1H), 6.49 (S.1H). 6.85 (c.SH). 

EXAMPLE 56 

lsl.rg4.BisfmethN/lthio^.6-methvlpvrldin.3-vn-N '.rg-f2.methv1ohenvl>hexvnurea 
A solution of 2-{2-methylphenyI)hexylamine (153 mg, 0.8 mmol) and 2,4- 
25 bis(methyhhlo).6-methylpyridin-3-yl Isocyanate (180 mg, 0.8 mmol) in 3 ml 
dimethylfomiamide was heated at 80«»C under nitrogen overnight. The reaction mixture 
was cooled to room temperature and diluted with 60 ml ethyl acetate. The resulting 
solution was washed sequentially wHh 3 x 60 ml water and 50 ml brine, dried (sodium 
sulfate), filtered and concentrated in vacuo . The residue was chromatographed on 
30 silica gel (200 g). elutlng wrtth 7:3 hexane/ethyl acetate to yield the title compound as 
a whrte solid (110 mg, 33% yield). 

'H NMR (300 MHz. CDCI,) 6 0.80 (t. 3H). 1.06-1.32 (c. 4H), 1.46-1.74 {C, 2ri). 
2.23 (s, 3H). 2.30 (s. 3H), 2.43 (s. 3H). 2.48 (s. 3H). 3.03-3.26 (c. 2H), 3.51 (p. 1 H). 4.21 
(b. 1H), 5.33 (b. 1H). 6.52 (s, 1H). 7.01-7.11 (c. 4H). 
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Th urea derivatives of Examples 57-82 were prepared according to th method 
of Example 56. 

EXAMPLE 57 

N.rg.r2-MethvlDhenvlMiexvn-NI'.r6.methvltN QgulnQlin.S-vnurea 

5 28% yield. 

'H NI^R (300 MHz. CDCIj) 6 0.80 (t. 3H) 0.98-1 .28 (c, 4H). 1 .4-1 .65 (c. 2H). 2.08 
(s. 3H). 2.48 (s. 3H). 2.96-3.27 (c, 2H). 3.51 (p. 1H). 4.10 (b. 1H). 5.94 (b. 1H). 6.87-7.02 
(c. 4H). 7.36 (q. 1H). 7.67 (d. 1H). 8.06 (d. 1H). 8.14 (d. 1H). 8.82 (m. 1H). 

EXAMPLE 68 

10 fJ.r9.4-BisfmethvHh!o^-6.methvlpvridin-3.vn-N '-fg-f4-methvlDhenvnheptvnurea 
24% yield. 

'H NMR (300 MHz. CDCl,) 6 0.80 (t. 3H), 1 .07-1 .28 (c. 6H). 1 .45-1 .7 (c. 2H). 2.28 
(s. 3H). 2.32 (s. 3H). 2.45 (s. 3H). 2.48 (s. 3H). 2.65 (c. 1H). 3.10 (c. 1H). 3.56 (p. 1H). 
4.21 (b. 1H). 5.35 (b. 1H), 6.54 (S. 1H). 6.98 (q. 4H). 
16 EXAMPLE 59 

N.f2-f4-MethvlDhenvnheptvn-N'-(6-m ethvHhloQuinolin-S-v!^urea 

30% yield. 

'H NMR (300 MHz, CDCI3) 6 0.79 (t. 3H), 1.02-1.26 (c, 6H), 1.46-1.62 (c. 2H), 
2.23 (s, 3H). 2.48 (s. 3H). 2.57 (e. 1H). 3.10 (c. 1H). 3.56 (p. 1H). 4.11 (b. 1H), 5.96 (s, 
20 1H), 6.81 (q. 4H). 7.34 (q. 1H). 7.57 (d. 1H). 8.04 (d, 1H). 8.13 (d. 1H). 8.82 (m. 1H). 

EXAMPLE 60 

N.f2.4.Bis(methvlthioV6-methvlPvridin-3-vn- N'-f2-f3-methvlphenvnheDtvnurea 
26% yield. 

'H NMR (300 MHz. CDCI3) 6 0.82 (t. 3H). 1.06-1.32 (c. 6H). 1.45-1.72 (c, 2H), 
25 2.28 (s. 3H). 2.34 (s. 3H). 2.48 (s. 3H). 2.50 (s. 3H). 2.67 (c. 1H), 3.14 (m. 1H). 3.57 (p. 
1H). 4.31 (b. 1H). 5.47 (b. 1H), 6.56 (s, 1H), 6.87 (d. 1H). 6.89 (8. 1H). 6.96 (d. 1H). 
7.09 (t.lH). 

EXAMPLE 61 

N-r2-f3-MethvlDhenvi^heDtvn-N'-f6-metiivlti^loaulno 1in-5-vnurea 

30 24% yield. 

NMR (300 MHz. CDCl,) 6 0.8 (t. 3H) 1.0-1.3 (c. 6H). 1.37-1.64 (c. 2H). 2.19 
(s. 3H). 2.48 (s. 3H), 2.59 (c. 1H). 3.14 (m. 1H), 3.57 (p. 1H), 4.23 (b, IH), B.n (b. i n). 
6.7 (d. IH), 6.72 (S. IH). 6.88 (d. IH), 6.97 (t. IH), 7.35 (q. IH), 7.56 (d. IH), 8.04 (d, 
IH), 8.14 (d.lH), 8.81 (m. IH). 



wo 93/24458 



PCr/US93/03539 



gXAMPLE 62 

N-r2-f3-MethvlphenvnheDtvn-N'-f6-methoxvQuinolin-5-vl)urea 
, 53% yield. 

\H NMR (300 MHz, CDCIj) 6 0.8 (t, 3H). 1 .04-1 .28 (c. 6H), 1 .38-1 .63 (c, 2H), 2.21 
5 (s, 3H), 2.6 (m. 1H). 3.13 (m. 1H). 3.59 (m. 1H), 3.9 (s. 3H). 4.22 (b, 1H), 5.98 (b, 1H), 
6.71 (d. 1H). 6.73 (s. 1H). 6.91 (d. 1H). 7.01 (t. 1H). 7.31 (q. 1H), 7.46 (d, 1H), 8.07 (d. 
1H). 8.18 (d,,lH), 8.77 (m.lH). 

EXAMPLE 63 

N-r2.4-Bis(meth\mhioV6-methvlpvridin-3-vl1-N'-r2-(2.5-dimethvl phenvl^hexvl1urea 

10 32% yield. 

'H NMR (300 MHz. CDCI3) 6 0.82 (t, 3H). 1.04-1.32 (c. 4H), 1.45-1.74 (c, 2H). 
2.18 (s, 3H). 2.23 (s. 3H). 2.31 (s, 3H), 2.45 (s, 3H), 2.49 (s. 3H). 3.04 (m, 1H). 3.2 (m, 
1H). 3.53 (p. 1H). A2 (b. 1H). 5.Cl4 (b. 1H), 6.53 (s. 1H). 6.84 (d. 1H). 6.93 (d. 1H). 

EXAMPLE 64 

15 N'.f2-f2.S-DlmethvlDhenvl\hexvn-N'-f6-methvlthioau inolin-5-vnurea 
33% yield. 

'H NMR (300 MHz, CDCI, + DMSO-d,) 6 0.76 (t. 3H). 1 .0-1 .26 (c. 4H), 1 .35-1 .65 
(c. 2H). 2.1 (s. 3H). 2.17 (s. 3H). 2.44 (s. 3H). 3.0 (c. 1H), 3.15 (m, 1H), 3.55 (p, 1H), 
4.96 (b, 1H), 6.74-6.92 [total 4H, including 6.78 (d, 1H), 6.81 (s. 1H), 6.87 (d, 1H and 
20 b)I. 7.34 (q. 1H). 7.56 (d. 1H). 8.02 (d. 1H). 8.16 (d, 1H), 8.76 (m, 1H). 

EXAMPLE 65 

N-f2-f2.5-Dimethvlphenvl^hexvll-N'-f6-methexvQUlnolin-S-vnurea 
37% yield. 

'H NMR (300 MHz. CDCI, + DMSO-d,) 6 0.76 (t. 3H), 1 .0-1.28 (c, 4H). 1.35-1.64 
25 (c. 2H). 2.07 (s. 3H). 2.17 (s. 3H). 3.0 (c. 1H). 3.11 (m. IH)'. 3.57 (p, 1H), 3.86 (s. 3H). 
4.71 (b. IN). 6.46 (b, 1H), 6.77 (s. IH). 6.78 (d, IH). 6.85 (d, IH). 7.28 (q, IH), 7.42 (d, 
1H). 8.0 (d, IH). 8.16 (d. IH). 8.71 (m. IH). 

EXAMPLE 66 

N-r2.4-Bisfmethvlthlo)-6-nnethvlpvridin-3-vn-N'-r2-f2.5-dimethvlphenvl^heptvnurea 

30 28% yield. 

'H NMR (300 MHz. CDCIJ <y0.82 (t, 3H). 1.08-1.3 (c. 6H). 1.43-1.74 (c. 2H). 2.19 
(s. 3H). 2.23 (s. 3H). 2.33 (s. 3H). 2.48 (s. 3H). 2.53 (s. 3H). 3.04 (c, IH), 3.21 (m. in). 
3.51 (p. IH), 4.35 (b. IH). 5.0 (b. IH). 6.55 (s. IH). 6.84 (d. IH), 6.86 (d, IH), 6.93 (d, 
IH). 
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EXAMPLE 67 

N-r2.4-Bis(methvHhio)-6-methvlDvridin»3-vn-N'-r2-f2.4-dimethvlDhenv»hexvnurea 
68% yield. 

'H NMR (300 MHz, CDCy S 0.81 (t, 3H), 1.05-1.31 (c, 4H). 1.42-1.75 (c. 2H), 
5 2.2 (S, 3H), 2.26 (s. 3H). 2.32 (s. 3H), 2.46 (s. 3H), 2.52 (s, 3H). 3.04 (c. 1 H). 3.1 8 (m. 
1H), 3.49 (p. 1H). 4.3 (b. 1H), 5.46 (b. 1H). 6.55 (s. 1H). 6.86 (s. 1H). 6.89 (d. 1H). 6.95 
(d. 1H). 

EXAMPLE 68 

N-f2.4-BisfmethvnhloV6-methvlDvridln-3-vn-N'-r2-f3-methvlDhenvl^hexvnurea 

10 60% yield. 

'H NMR (300 MHz. CDCg S 0.81 (t. 3H). 1.05-1.33 (C. 4H). 1.45-1.75 (c. 2H), 
2.28 (s. 3H). 2.34 (s. 3H). 2.49 (s. 3H), 2.51 (s. 3H). 2.67 (m. 1H), 3.15 (m. 1H). 3.5^ (p. 
1H). 4.34 (b. 1H), 5.48 (b. 1H). 6.57 (s, 1H). 6.88 (d, IN). 6.89 (s. 1H). 6.96 (d. 1H). 7.1 
(t. 1H). 

15 EXAMPLE 69 

N-f2.4-Bis(methvlthioV6-methvlDvridin-3-vn-N'-r2-f2.4-dimethvlphenvl>heDtvnurea 
59% yield. 

'H NMR (300 MHz, CDCI,) 6 0.81 (t, 3H), 1.08-1.28 (c, 6H), 1.42-1.72 (c, 2H), 
2.19 (s, 3H), 2.26 (s. 3H). 2.32 (s. 3H). 2.45 (s. 3H). 2.61 (s. 3H). 3.04 (c. 1H). 3.18 (m, 
20 1H), 3.49 (p, 1H). 4.24 (b. 1H). 5.38 (b. 1H), 6.55 (s. 1H). 6.86 (s. 1H). 6.89 (d. 1H). 
6.95 (d, 1H). 

EXAMPLE 70 

N-r2.4-Bis(methvlthio^-6-methvipvridin-3-v11-N'-[2-(naDhth-1-vl^heptvnurea 
50% yield. 

25 'H NMR (300 MHz, CDCI3) 6 0.79 (t. 3H). 1 .14-1 .34 (0, 6H), 1 .56-1 .92 (c. 2H), 

2.14 (S, 3H), 2.38 (s. 3H), 2.44 (S. 3H), 3.48 (m. 1H). 3.6 (p. IN). 3.73 (C, 1H). 4.26 (b. 
1H). 5,37 (b. 1H). 6.39 (s, 1H), 7.28 (d, 1H), 7.35 (t. 1H), 7.47 (c, 2H). 7.67 (d, 1H), 7.82 
(c. 1H). 8.13 (c. IH). 

EXAMPLE 71 

30 N-f2.4-Bis(methyfthio)-6-methvlpvridin-3-vn-N'-f2-fnaphth-2-vnhexvnurea 
36% yield. 

' H NMR (300 MHz, CDCI,) 6 0.8 (t, 3H), 1 .06-1 .35 (C, 4H), 1 .55-1 .81 (c. 2H). Z.o7 
(s, 3H), 2.37 (s, 3H), 2.4 (s, 3H). 2.9 (c. IH), 3.24 (m. IH), 3.66 (p, IN). 4.25 (b. IH). 
5.39 (b. IH). 6.34 (s, IH). 7.25 (m, IH), 7.4-7.51 (c. 3H), 7.68-7.87 (c, 3H). 
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EXAMPLE 72 

N-f2.4.BisfmethvHhiQV6-methvlPvridin-3-vn- N'-fg-fnaDhth-1-vnhe)(vnur6a 
36% yield. 

'H NMR (300 MHz, CDCI,) 6 0.79 (t, 3H). 1.1-1.34 (c. 4H). 1.56-1 .92 (c, 2H), 2.13 
5 (s. 3H). 2.37 {s. 3H). 2.44 (s. 3H). 3.47 (m. 1 H), 3.6 (p, 1 H). 3.73 (c. 1 H). 4.28 (b, 1 H). 
5.36 (b. 1H). 6.4 (s. 1H). 7.28 (d. 1H). 7.35 (t. 1H). 7.46 (c. 2H). 7.66 (d, 1H). 7.82 (c. 

1H).8.12{c. 1H). 

" EXAMPLE 73 

N-f6-Meth vHhioauinolin-5-vl\-N'-r2-fnaDh th-1 -yl^hexvll urea 

10 34% yield. 

NMR (300 MHz, CDCI,) 6 0.78 (t, 3H). 1.1-1.3 (c, 4H), 1.56-1.82 (C. 2H), 2.35 
(S. 3H), 3.44 (c. 1H). 3.7 (c. 2H). 4.21 (b. 1H). S.98 (s, 1H). 7.08 (c, 2H). 7.22 (t. 1H), 
7.42 (c, 3H), 7.6 (d. 1H), 7.8 (d. 1H). 7.9 (d. IH). 7.94 (d. 1H). 8.03 (d. 1H). 8.7 (m, 1H). 

EXAMPLE 74 

15 N-f2.4-BiBfmethvlth1o^-6-methvlDvridin-3-vn-N'-f2-f2.3-d imethoxvDhenvl>heDtvn- 
urea 

29% yield. 

'H NMR (300 MHz. CDCI,) 0.81 (t, 3H). 1.1-1.3 (c. 6H). 1.45-1.77 (c. 2H). 2.33 
(s. 3H), 2.48 (s, 3H). 2.53 (s, 3H), 3.12-3.35 (c. 2H). 3.45 (p. IH). 3.69 (s. 3H). 3.84 (s. 
20 3H). 4.54 (b. IH). 5.52 (b. IH). 6.59 (s. IH). 6.7 (d, IH). 6.73 (d. 1H). 6.95 (t, IH). 

EXAMPLE 75 

N-f2-f2.3-Dimethoxvpher>vt^heptvl1-N'-f6-methvHhioQUinolin-S-vl^urea 
31% yield. 

'H NMR (300 MHz. CDCI,) 6 0.81 (t. 3H). 1 .05-1 .3 (c. 6H). 1 .42-1 .65 (c. 2H). 2.49 
25 (s. 3H), 3.12 (c. IH). 3.27 (C. IH). 3.46 (m. IH), 3.53 (s. 3H). 3.8 (s. 3H). 4.44 (b. IH). 
6.04 (b. IH). 6.56 (d. IH). 6.66 (d, IH). 6.85 (t. IH). 7.37 (q. IH). 7.61 (d. IH). 8.08 (d. 
IH). 8.17 (d. IH). 8.82 (m. 1H). 

EXAMPLE 76 

N-r2.4-Bis(methvlthio)-6-methvlpvfidin-3-vn-N'-r2-(3-methvlphenvl^octvl1ur6a 

30 47% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t, 3H), 1.19 (b, 8H). 1.46-1.72 (c, 2H). 2.27 
(S. an), 2.33 (s. 3K). 2.4S (s, SM). £.42 {=, SH). 2.65 (c. IH). (c. IH): a 58 (n, 1H). 
4.23 (b, IH), 5.35 (s, IH). 6.55 (s. IH), 6.87 (d) and 6.88 (s) (total 2H). 6.96 (d. IH), 
7.09 (t.1H). 
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EXAMPIJE77 

N].f2.f3.Melhvlohen\/l^oetvn-N'-f6.metho xtfauinolin.5-vl^urea 
54% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t, 3H), 1.1B (b. 8H). 1.53 (c, 2H). 2.22 (s. 3H). 
5 2.61 (m. 1H). 3.14 (m. 1H). 3.6 (p. 1H). 3.91 (s. 3H}, 424 (b, 1H). 5.99 (s. 1H). 6.72 (d) 
and 6.73 (s) (total 2H). 6.92 (d. 1H). 7.01 (t. 1H). 7.33 (q. 1H). 7.47 (d. 1H). 8.09 (d. 1H). 
8.19 (d.1H). 8.77 (q.lH). 

EXAMPLE 78 

N-r2-f3-Methylphenvl\octYn-N'-f6-meth vlthioQuinolin-5-vnurea 

10 25% yield. 

'H NMR (300 MHz, CDCI3) 6 0.83 (t. 3H), 1.17 (b. 8H). 1.52 (c. 2H). 2.2 (s. 3H), 
2.49 (s. 3H). 2.6 (m, IN). 3.15 (m, 1H). 3.58 (p. 1H), 4.21 (b. IN). 6.05 (s. 1H). 6.71 (d) 
and 6.73 (8) (total 2H). 6.89 (d, 1H), 6.99 (t, 1H), 7.37 (q. 1H), 7.58 (d, IH), 8.07 (d, 1H), 
8,17 (d, 1H), 8.82 (t, 1H). 
15 EXAMPLE 79 

N-r2-(naphth-1-vl>heptvn-N'-(6-methoxvaulnolin- 5-vHurea 

58% yield. 

'H NMR (300 MHz. CDCI3) i 0.81 (t. 3H). 1.19 (b. 6H). 1.7 (b. 2H). 3.41 (c. IH), 
3.72 (c) and 3.75 (s) (total 5H). 4.21 (b, IH), 5.88 (s, IH), 7.02 (q, IH), 7.13 (d. IH). 
20 725 (t, IH), 7.33 (d. IH), 7.45 (m, 2H), 7.63 (d, IH), 7.83 (d. 1 H). 7.92 (d, IH), 7.98 (d. 
lH),8.04(d, 1H),8.65(m,lH). 

EXAMPLE 80 

N.f2.fnaphth-1-vnheDtvn-N'-f6-methvHhio ouinolin.5-vnurea 
47% yield. 

25 'H NMR (300 MHz. CDCI,) 6 0.81 (t, 3H), 1 .17 (b, 6H), 1 .7 (b, 2H). 2.35 (s, 3H), 

3.44 (c. IH), 3.6-3.78 (c, 2H), 422 (b. IH), 5.97 (s, IH), 7.06 (q, IH). 7.12 (d, IH), 7.23 
(t. IH), 7.43 (m. 3H). 7.6 (d, IH). 7.81 (d. IH). 7.9 (d. IH), 7.96 (d. IH), 8.03 (d, IH), 
8.69 (m,1H). 
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EXAMPLE 81 

N-f2-(2.4-DimethvlDhenvl^heDtvn-N'-f6-m elhvHhloauinolin-S-vl^urea 
41% yield. 

'H NMR (300 MHz. CDQ,) 6 0.79 (t, 3H). 1 .14 (b. 6H). 1 .48 (c. 2H). 2.0 (s. 3H). 
5 2.2 (s. 3H), 2.47 (s, 3H). 2.95 {c. 1H). 3.15 (m, 1H), 3.5 (p. 1H). 4.06 (b, 1H). 5.91 (s, 
1H). 6.71 (s, 1H). 6.75 (s. 2H). 7.32 (q, 1H). 7.55 (d. 1H). 8.03 (d. 1H). 8.03 (d. 1H). 
8.11 (d. 1H).8.82(q. 1H). 

EXAMPLE B2 

N-f2-f2.4-DimethvlphenvnheDtvl1-N'-f6-methoxva uinolin-5-vnurea 

10 57% yield. 

NMR (300 MHz. CDCIj) S 0.8 (t, 3H). 1.16 (b. 6H). 1.49 (c, 2H). 2.02 (s, 3H), 
2.23 (s. 3H), 2.97 (c. 1H). 3.13 {m. 1H). 3.55 (p. 1H). 3.9 (s. 3H), 4.14 (b, 1H), 5.89' (s. 
1H). 6.75 (s. 1H), 6.78 (s, 2H), 7.28 (q, 1H), 7.44 (d. 1H). 8.04 (d. 1H), 8.14 (d. 1H). 
8.77 (q. 1H). 

15 EXAMPLE 83 

N-r2.4-Bis(methvn-6-methvlDvridin-3-vl1-N'-r2-f3.4.5-trimethoxvphenvl)heptvllurea 

45% yield. 

'H NMR (300 MHz, CDCIj) 6 0.83 (t, 3H), 1.23 (b, 6H), 1.4-1.7 (c. 2H), 2.3 (s. 
3H), 2.45 (s. 3H). 2.48 (s. 3H). 2.64 (c. 1H). 3.12 (m, 1H). 3.57 (q. 1H). 3.79 (s. 6H). 
20 3.82 (s. 3H). 4.23 (b. 1H). 5.39 (b. 1H), 6.27 (s, 2H). 6.54 (s. 1H). 

EXAMPLE 84 

N-r2.4-Bisfmethvlthle^-6-methvlPvridln-3-vn-N'-f2-r2.S-dimethvl-4- 
methoxvphenvhheplvllurea 
35% yield. 

25 'H NMR (300 MHz. CDCIj) 6 0.82 (t. 3H). 1.19 (b, 6H). 1.5 (c, 1H). 1.63 (c, 1H). 

2.11 (s. 3H). 2.2 (s. 3H). 2.34 (s. 3H). 2.49 (s. 3H), 2.54 (s. 3H). 2.98 (c. 1H). 3.18 (m. 
1H). 3.49 (p. 1H). 3.79 (8. 3H). 4.2 (b. 1H). 5.35 (b. 1H), 6.5 (s. 1H). 6.58 (s. 1H). 6.79 
(S.1H). 
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EXAMPLE 85 

N-r2■4-B^sfmethvlthlo^-6^me1 hvlDV^Idin^3.vn^N'-^2^(2.5^ 
dimethoxvphenvl^heDtvnurea 
,40% yield. 

5 NMR (300 MHz. CDCI3) 6 0.82 (t, 3H). 1.2 (b. 6H). 1 .63 (b. 2H), 2.34 (s, 3H), 

2.46 (s. 3H). 2.51 (s, 3H), 3.15 (c. 1H), 3.26-3.5 (c, 2H), 3.62 (s. 3H), 3.73 (s, 3H), 4.48 
(b, 1 H), 5,64 (b. 1H), 6.58 (s, 1H), 6.61-6.71 (c, 3H). 

gXAMPLE 86 

N-2-r2.5-DimethoxvDhenvl^heDtvn-N'-f6-methvHhio Quinolin-5-vllurea ■ 

10 30% yield. 

'H NMR (300 MHz, CDCI,) S 0.81 (t. 3H), 1.17 (b. 6H), 1 .54 (b. 2H), 2.49 (s. 3H). 
3.08 (c. 1H), 3.24-3.4 (m including 8 at 3.38, total 4H). 3.45 (p. 1H). 3.72 (s. 3H). 4.42 
(b. 1H), 6.05 (b, 1H), 6.49 (d, 1H), 6.52-6.61 (c, 2H), 7.35 (q. 1H). 7.61 (d, 1H), 8.09 (d, 
1H), 8.14 (d,1H), 8.81 (m.lH). 
15 EXAMPLE 87 

N-r2-f2.5-Dimethoxvphenvl)heDtvl-N'-f6-methoxvQulnolin-S-v»urea 

39% yield. 

'H NMR (300 MHz, CDCI3) 6 0.81 (t. 3H). 1 .18 (b, 6H), 1 .55 (b. 2H), 3.09 (c, 1 H). 
3.27 (m. 1H), 3.37 (s, 3H), 3.49 (p. 1H), 3.72 (s, 3H). 3.9 (s. 3H). 4.45 (b, 1H), 5.98 (b. 
20 1H). 6.61 (d, IH). 6.55-6.63 (c. 2H). 7.31 (q, 1H). 7.48 (d, 1H). 8.09 (d, 1H), 8.17 (d. 
1H), 8.77 (q. IH). 

EXAMPLE 88 

N. r2 .4-615 fmeth vlthioU6-methvlDvrl dln-3-vll-N'-f2-f 3.6- 
dimethoxvphenvl^heptvllurea 
25 45% yield. 

'H NMR (300 MHz, CDCI3) 6 0.82 (t. 3H). 1.2 (b. 6H). 1 .44-1 .68 (c, 2H), 2.33 (s. 
3H), 2.44 (s. 3H), 2.47 (s, 3H), 2.65 (c, 1H), 3.11 (m. 1H). 3.58 (p, IH), 3.74 (s, 6H), 
4.22 (b. IH). 5.34 (s, IH). 6.24 (S and c, 3H), 6.54 (S, IH). 

EXAMPLE 89 

30 N4g.4.BisfmethvHhloV6-methvlDvridin-3-vl1-N'-r2-f2. S-dimethox\rohenvl1odvl1ure^ 
50% yield. 

=H NiviR (300 ivii^. CDC;,; JCX (t. Zy.). 1.2 {b, 5H). 1.64 (b. ?H). ?=M fe, SH), 
2.45 (s, 3H), 2.5 (s. 3H). 3.15 (c. IH), 3.27-3.5 (c. 2H), 3.61 (s. 3H), 3.73 (s. 3H). 4.43 
(b, IH), 5.47 (b. IH), 6.57 (s, IH), 6.6^.71 (c, 3H). 
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EXAMPLE 90 

N-f2.4-Bis(methvlthIo>-6-methvlpvridin-3-vn-N'-2-r2-f3-methvlp henvn-6.6.6- 

trtfluorohexvllurea 
34% yield. 

5 'H NMR (300 MHz. CDCI,) 6 1.42 (c, 2H), 1.55-1.82 (c, 2H), 2.0 (c, 2H), 2.28 (s, 

3H). 2.34 (S. 3H), 2.47 (s. 3H). 2.48 (s. 3H). 2.68 (c. 1H). 3.17 (m, 1H). 3.56 (p. 1H). 
4.28 (b, 1H). 5.39 (s. 1H). 6.56 (s, 1H). 6.88 (d) and 6.89 (s) (total 2H), 6.98 (d. 1H), 
7.12 (t.lH). 

EXAMPLE 91 

10 N-f2-f3-MethvlphenvllheDtvn-N'-(6-pentvlthioouinolin-5-vl)urea 
53% yield. 

'H NMR (300 MHz, CDCI,) i 0.81 (t, 3H), 0.9 (t. 3H). 1.04-1.7 (c, 14H), 2.2 (s. 
3H), 2.59 (c. 1H), 2.93 (t. 2H). 3.14 (m. 1H), 3.59 (p. 1H). 4.15 (b, 1H), 6.11 (s. 1H). 6.69 
(d) and 6.71 (s) (total 2H). 6.89 (d. 1H). 6.99 (t, 1H), 7.33 (q, 1H). 7.62 (d, 1H), 7.98 (d, 
15 1H), 8.13 (d, 1H), 8.82 (q, 1H). 

EXAMPLE 92 

N-f2.4-Bisfmethvtthio)-6-methvlpvridin-3-vl1-N'-f2.-f5-chlorobenzorblthlophen-3- 
yHheptvllurea 

36% yield. 

20 'H NMR (300 MHz, CDCI,) S 0.82 (t. 3H), 1 .22 (b, 6H), 1 .63 (b. 2H), 2.23 (s, 3H). 

2.4 (s, 3H), 2.46 (s, 3H). 3.21 (m, 1H), 3.51 (c. 2H). 4.32 (b. 1H), 5.44 (b. 1H). 6.48 (s, 
1H), 7.13 (S, 1H), 759 (c. 1H), 7.72 (d, 1H), 7.41 (s, 1H). 

EXAMPLE 93 

N-r2.4-Bis(methvlthio^6-methvipvridin-3-vil-N'-T2-(3;5-dimethvlphenvl)heptvnurea 
25 34% yield. 

'H NMR (300 MHz, CDCy 6 0.82 (t, 3H), 1 .21 (b. 6H). 1 .57 (b, 2H), 2.23 (s, 6H), 
2.33 (s, 3H). 2.46 (s. 3H), 2.48 (s. 3H). 2.61 (c, 1H). 3.13 (m. 1H), 3.56 (p. 1H). 4.21 (b. 
1H), 5.33 (s. 1H). 6.55 (s. 1H). 6.67 (s. 2H). 6.78 (s. 1H). 
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EXAMPLE 94 

N-r2.4-BisfmethvlthIoV6-methvlDvrldln-3-vl1-N'-r2-f2.6-dim ethvlDhenvl^octvnurea 
, ,35% yield. 

,'H NMR (300 MHz. CDCI,) 6 0.84 (t. 3H). 1.19 (b. 8H), 1.6 (b. 2H). 2.18 (s. 3H). 
5 2.23 (s. 3H), 2.31 (s, 3H), 2.45 (s, 3H), 2.49 (s. 3H), 3.04 (c, 1H). 3.2 (m, 1H). 3.52 (p, 
1H). 4.22 (b. IH), 5.37 (b. 1H). 6.54 (s. 1H). 6.84 (d) and 6.85 (s). (total 2H). 6.92 (d. 

EXAMPLE 95 

N-f2.4-Bisfmethvlthio^-6-me1hvlDvridin-3-vn-N'-r5-methvl-2-f3- 
10 methvlphenvll hexvll urea 
44% yield. 

'H NMR (300 MHz, CDCI3) J 0.79, 0.8. 0.81, 0.82 (2d, 6H), 0.92-1.18 (c. 2H). 
1.38-1.74 (c. 3H). 2.28 (s, 3H). 2.33 (s. 3H). 2.46 (s. 3H). 2.48 (s, 3H), 2.63 (c. IH), 3.14 
(m. IH). 3.58 (p. IH). 4.22 (b. IH), 5.36 (s. IH). 6.55 (s, IH), 6.87 (d) and 6.88 (s) (total 
15 2H), 6.96 (d, IH). 7.09 (t. IH). 

EXAMPLE 96 

N-r2.4-Bis(methvlthloV6-methvlpvridin-3-vn-N'-r2-(2.5-dime thvlDhenvlV-4- 
Dhenvlbulvllurea 
33% yield. 

20 'H NMR (300 MHz, CDCI3) S 1 .8-1 .96 (m, IH). 1.99-2.14 (m) and 2.1 1 (s) (total 

4H), 2^4 (s, 3H). 2.3 (s, 3H). 2.4-2.54 (m, 8H) including 2.44 (s. 3H) and 2.49 (s, 3H). 
3.08 (c, 1H). 3.3 (m, IH), 3.49 (p. IH), 4.25 (b, IH), 5.37 (s, IH), 6.54 (s, 1H), 6.87 (d) 
and (6.9 (s) (total 2H), 6.95 (d, IH), 7.08 (d) and 7.09 (s) (total 2H), 7.14 (m, IH). 7.23 
(m, 2H). 

25 EXAMPLE 97 

N-r2.4-BisfmethvlthioV6-tnethvlpvridin-3-vn-N'-r2-(2.5-dimethvlphenvn-5- 

Dhenvlpentvllurea 
19% yield. 

'H NMR (300 MHz. CDCI,) 6 1.4-1.8 (c. 4H). 2.17 (s, 3H). 2.22 (8, 3H), 2.3 (s, 
30 3H). 2.43 (s, 3H). 2.48 (s, 3H), 2.53 (c, 2H). 3.08 (e, IH), 3.2 (m, IH), 3.52 (p. IH), 4.22 
(b, IH), 5.36 (s, IH), 6.52 (s. IH). 6.81 (s) and 6.83 (d) (total 2H). 6.91 (d, IH), 7.08 (d. 
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gXAMPLE 98 

N.f2.4-Bisfmethvlthte^-6-methYlpYridin-3-vl1-N'-f2-fnaDhth-l -vl\-6-methvlhepW^ 
59% yield. 

'H NMR (300 MHz. CDCI,) 6 0.76 (t, 6H). 1.06-1.34 (c. m. 4H). 1.43 (h. 1H). 1.75 
5 (c. 2H). 2.13 (s. 3H), 2.37 (s. 3H). 2.43 (s, 3H). 3.48 (m, 1H), 3.56-3.82 (c. 2H), 4.21 (c. 
1H). 5.28 (s, 1H). 6.37 (s. 1H). 7.28 (m, 1H). 7.35 (t. 1H). 7.46 (m. 2H). 7.67 (d, 1H). 
7.83 (m.1H). 8.13 (m.1H). 

EXAMPLE 99 

N-r2.4-Bisfeth\mhio^-6-methvlDvridin-3-vl1-N'-r2-fnaDhth-1 -vn-6-rnethvlheDtvl1urea 

10 31% yield. 

'H NMR (300 MHz. CDCI,) S 0.74. 0.76. 0.79 (2d. 6H). 1.06-1.32 (m, c, 10H), 
1.42 (h. 1H). 1.78 (c. 2H). 2.42 (s, 3H). 2.68 (q. 2H), 3.02 (q. 2H). 3.53 (m. 2H). 3.72 (c. 
1H). 4.20 (c, 1H), 5.27 (s. 1H). 6.42 (s. 1H), 7.28 (m. 1H). 7.34 (t. 1H). 7.46 (m, 2H), 
7.67 (d, 1H), 7.81 (m, 1H), 8.12 (m, 1H). 
16 EXAMPLE 100 

N-rg.4-BlsfethvlthioV6-methvlDvridin-3-vn-N'-r2- f2.5-dimethvlDhenvl>-6- 

methvlheDtvllurea 
38% yield. 

'H NMR (300 MHz. CDCIj) 6 0.77. 0.79. 0.81 (2d. 6H). 1.04-1 .72 [c, m including 
20 2t (159. 1 .31 , 6H). total ISHJ. 2.18 (s, 3H), 2.22 (s. 3H). 2.46 (s. 3H). 2.81 (q, 2H). 2.98- 
3.25 [m Including q (3.08. 2H). total 4H1, 3.53 (p. 1H). 4.2 (c. 1H). 5.32 (s, 1H). 6.56 (s. 
1 H). 6.84 (d. 1 H). 6.92 (d, 1 H). 7.26 (s. 1H). 

EXAMPLE 101 

N-f2.4-Bisfethvlthio<-6-methvlDvridin-3-vn-N'-f2-fna Dhth-1-vl^heDtvnurea 

25 15% yield. 

'H NMR (300 MHz. CDCI,) 6 0.79 (t. 3H), 1.23 (m. c. 12H). 1.65-1.94 (c. 2H). 
2.42 (s. 3H). 2.68 (q. 2H). 3.02 (q, 2H). 3.54 (c. 2H). 3.72 (c. 1H). 4.22 (c, 1H), 5.28 (s. 
1H). 6.42 (s. 1H). 7.32 (m. 2H). 7.45 (m. 2H). 7.67 (d. 1H). 7.82 (m. IN). 8.11 (m. 1H). 
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gXAMPLE 102 

[v|.p4.Blgrethvlthlo\.6-methvlPvrldln.3.vn.N '-fg-r2.6-dlmethvlDhenvn-6- 
phenvlhexvllurea 
57% yield. 

5 'H NMR (300 MHz, CDCI,) 1 .14-1 .36 [c Including 2t (1 .28, 1 .3, 6H), total lOH], 

1.48-1.8 (m. c. 4H), 2.17 (s, 3H), 2.23 (s, 3H). 2.46 (s, 3H). 2.52 (t, 2H), 2.81 (q, 2H), 
2.29-3.13 [c .and q (3.07, 2H) total 3H1, 3.2 (m. 1H), 3.62 (p. 1H), 4.21 (c. 1H), 5.33 (s. 
1 H), 6.56 (s, 1 H), 6.85 (d, 1H). 6.93 (d, 1 H), 7.13 (m. 3H), 7.24 (m, 3H). 

EXAMPLE 103 

10 N.f2 4.Bisfethvlthio^.6.methvlDvridin-3-vn- N'.r2.f2.S-dimethvlphenvl^heDtvnurea 

48% yield. 

' H NMR (300 MHz. CDCI,) 6 0.82 (t. 3H), 1 .2 (c. 6H), 1 .29. 1 .31 (2t, 6H), 1 .47- 
1.72 (c, 2H), 2.17 (s, 3H). 2.23 (s, 3H), 2.46 (s. 3H), 2.82 (q. 2H). 2.98-3.13 [c including 
q (3.08). total 3H1, 3.19 (m. 1H). 3.63 (p. 1H). 4.18 (b. 1H). 5.29 (S. 1H). 6.56 (s. IN). 
1 5 6.84 (d) and 6.85 (s). total 2H, 6.92 (d, 1 H). 

EXAMPLf 104 

N4g.4.Bis^melhvlthio^.6-methvlp\ffidin-3-v l]-Nf-r2-f24.e-trimeth\rfDhenvl^ortvnurea 
27% yield. 

'H NMR (300 MHz, CDCI,) 6 0.83 (X, 3H). 1.2 (c, 8H). 1.7 (c, 2H). 2.16 (s. 3H). 
20 2.22 (s. 3H). 2.28 (s. 3H). 2.3 (s. 3H). 2.42 (s. 3H). 2.48 (s, 3H). 3.28 (c. 2H), 3.68 (m. 
1H), 4114 (b, 1H). 5.29 (s, 1H). 6.48 (s, 1H). 6.66 (s, 1H), 6.69 (s. IN). 

EXAMPLE 105 

N.fg.4.BisfethvlthioV6.methvlPvridln-3-v n-N'-r2-f2.S.dimethvlphenvn-6.6.6- 
trifiuorohexvllurea 
25 20%yield. 

'H NMR (300 MHz. CDCI,) 6 1 .29. 1 .32 (2t, 6H), 1 .43 (c, 2H). 1 .63 (c, 1 H). 1 .78 
(c. 1H). 2.0 (0. 2H), 2.2 (s; 3H). 2.24 (s. 3H). 2.46 (8. 3H). 2.84 (q, 2H). 3.0-3.15 [c 
including t (3.09) total 3H1. 3.22 (m, 1H), 3.49 (p, 1H). 4.25 (b, 1H), 5.34 (s, 1H). 6.58 
(s. 1H), 6.86 (d. 2H). 6.95 (d. 1H). 

30 
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gXAMPLE 106 

N.r2.4-Blsrmethvlthlo\.6.meth YlpYrldin-9-vn-N'-fg.fS.methvlben2orb1thiophen-3- 

yl^heptvllurea 

10% yield. 

5 NMR (300 MHz, CDCI,) S 0.82 (c, 3H). 1 .24 (C, 6H), 1 .74 (c. 2H), 2.2 (s. 3H). 

2.4 (s. 3H). 2.46 (s. 6H). 3.25 (m. 1H). 3.5 (t. 2H). 4.28 (b. 1H), 5.37 (s. 1H). 6.45 (s, 
1H), 6.99 (s. 1H). 7.15 (d, 1H), 7.55 (s. IH). 7.71 (d. 1H). 

EXAMPLE 107 

N-r2.4-Bis(methvlthio>-6-me1hvlDvridin-3-v n-N'-r2-f2-chloroben2orb1thioDhen-3- 

10 yl^heptvllurea 

32% yield. 

'H NMR (300 MHz. CDCI3) 6 0.79 (c, 3H). 1.2 (c. 6H). 1.79 (c. IH), 1.91 (c, lH), 
2.23 (s, 3H). 2.37 (s. 3H). 2.46 (s.BH), 3.4-3.59 (c. 2H). 3.79 (c, IH), 4.27 (b. IH), 5.36 
(s. IH), 6.47 (s, IH), 7.3 (m. 2H). 7.67 (m. IH), 7.76 (c, IH). 
15 EXAMPLE 108 

Kl-r2.f2.5-Dimeihvlphenvl^hepMVN'.f6-methvlthioQuino lin-5-vnurea 

33% yield. 

^H NMR (300 MHz, CDCI,) 6 0.82 (t, 3H). 1.16 (c. 6H), 1.5 (c, 2H), 2.0 (s. 3H), 
2.13 (s, 3H), 2.47 (s, 3H), 2.96 (m, IH), 3.16 (m. IH). 3.55 (p, IH), 4.09 (b. IH), 5.97 
20 (s. IH). 6.7 (s, IH), 6.77 (q. 2H). 7.34 (q, IH), 7.56 (d, IH), 8.03 (d. IH), 8.2 (d. IH), 
8.82 (q, IH). 

EXAMPLE 109 

N-[2.4-Bisfmethvlthio>-6-methvlPvridin-3-vn-N'-f2-f2.5-dlmet hvlDhenvn-6- 

methvlheptvllurea 
25 35% yield. 

'H NMR (300 MHz. CDCI,) 6 0.77. 0.79, 0.81 (2d, 6H). 1 .04-1.7 (c, 7H), 2.18 (s, 
3H), 2.23 (s. 3H). 2.31 (s. 3H), 2.44 (s. 3H). 2.48 (8, 3H), 3.04 (C, IH). 3.19 (m, IH), 
3.53 (p. 1H). 4.2 (b. IH), 5.33 (s. IH), 6.53 (s, IH), 6.84 (d and s, 2H), 6.92 (d. IH). 
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EXAMPLE 110 

N.r2.4-Bisfethv1thioU6-methvlDvridin-3-vn'N'-f2-f2 S.dimelhvlDhenvn-5. 

phenvlpentvllurea 
37% yield. 

6 NMR (300 MHz, CDCI,) 6 1 .26, 1 .29, 1 JSI , 1 .33 (2t, 6H), 1 .41-1 .82 (e, 4H), 

2.17 (8. 3H), 2.22 (s. 3H), 2.46 (s, 3H). 2.54 (c. 2H). 2.81 (q. 2H). 3.0-3.24 [c and 
Including q (3.08). total 4H1, 3.52 (p, 1H). 4.2 (b, 1H), 5.31 (s. 1H). 6.56 (s. 1H). 6.82. 
6.85 (s and d, 2H). 6.91 (d, 1H). 7.08 (d, 2H), 7.15 (d. 1H). 7.23 (t, 2H). 

EXAMPLE 111 

10 N-r2.4-Bis(ethvlthio^-6-methvlPvridin-3-vn-N'-r2-f2.5-dimethvlphen vnoctvnurea 
26% yield. 

'H NMR (300 MHz, CDCI,) 6 0.83 (t, 3H), 1.19 (c. 8H). 1 .27. 1 .29. 1.32, 1.34 (2t. 
6H), 1.64 (c. 1H), 1.67 (c, 1H). 2.18 (s. 3H), 2.23 (s, 3H). 2.46 (s. 3H). 2.82 (q. 2H), 
2.98-3.14 [c Including t (3.08) total 3H]. 3.19 (m. 1H). 3.53 (p, 1H). 4.2 (b, 1H). 6.31 (s, 
15 1H), 6.56 (s. 1H), 6.83, 6.85 (s and d, 2H), 6.92 (d. 1H). 

EXAMPLE 112 

N.f2.4.BisfethvlthioV6-methvlPvrldln-3- vn-N'.f2-(2.5-dlmethvlphenvn-5- 

methvlhexvllurea 
39% yield. 

20 'H NMR (300 MHz, CDCIj) 6 0.79, 0.80. 0.81 , 0.82 (2d, 6H), 0.92-1 .18 (c. 2H), 

1.27, 1.29. 1.31. 1.34 (2t. 6H). 1.4-1.75 (c. 3H), 2.17 (s, 3H), 2.23 (s, 3H). 2.46 (s. 3H). 
2.82 (q. 2H). 2.93-3.13 [c including t (3.08). total 3H]. 3.2 (m, 1H). 3.53 (p, 1H). 4.2 (b. 
1H), 5.3 (s. 1H). 6.56 (s. 1H), 6.83, 6.85 (d and s, 2H), 6.92 (d, 1H). 

EXAMPLE 113 

25 N-f2.4-Bis(ethvlthio)-6-methvlpvridin-3-vn-N'-r2-f2-chlorobenzon3lthlophen-3^-6- 
methylheptvllurea 
19% yield. 

'H NMR (300 MHz, CDCI,) 6 0.73, 0.75, 0.76, 0.78 (2d, 6H). 1.01-1.42 [c and 2t 
(152. 1.23. 1.24, 1.25, 1.27, 1.28). total 10H]. 1.41 (h. 1H). 1.79 (o. 1H), 1.92 (c. 1H). 
30 2.44 (s. 3H), 2.74 (c, 2H), 3.02 (q, 2H), 3.48 (c. 2H), 3.8 (c. IN). 4.26 (b, 1H), 5.3 (s. 
1H). 6.5 (8. 1H). 7.29 (m. 2H), 7.66 (m. 1H). 7.77 (c, 1H). 
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EXAMPLE 114 

N-f2.4-Bisfethvlthlo)-6-methvlpvridin-3-vn-N'-f2-f2-ehloroben2ofb1 thioDhen-3-vl)-5- 
methvlhexvllurea 
35% yield. 

5 'H NMR (300 MHz. CDCI,) S 0.76-1 .3 [c including 2d (0.77, 0.78, 0.79. 0.80. 6H). 

and 2t (1.22, 1.23, 1.24, 1.25, 1.27. 1.28. 6H). total 14HJ. 1 .47 (h. 1H). 1.76-1.2 (c. 2H), 
2.44 (S. 3H). 2.75 (c, 2H). 3.02 (q, 2H). 3.46 (c, 2H), 3.8 (c, 1H), 4.27 (b. 1H). 5.3 (s. 
1H), 6.5 (s. 1H). 7.3 (m. 2H). 7.65 (m. 1H). 7.77 (c. 1H). 

EXAMPLE 115 

10 N-r2.4-BisfethvlthioV6-nfiethvlDvrldin-3-vll-N'-r2-f5.6.7.8-tetrahvdronaphth-1- 
yl^heptvllurea 

36% yield. 

'H NIVIR (300 MHz, CDC!,) 6 0.82 (t. 3H), 1.2 (c. 6H). 1.29. 1.31. 1.34 (2t. 6H). 
1 .45-1 .82 (c. 6H). 2.46 (s. 3H), 2.7 (c. 4H), 2.83 (q. 2H). 3.03-3.28 (c including q (3.08), 
15 total 4H). 3.46 (p, 1H). 4.23 (b. 1H), 5.3 (S. 1H). 6.58 (s, 1H), 6.85, 6.88, 6.91 (2d, 2H), 
6.98 (t,1H). 

EXAMPLE 116 

N-f2.4-Bis(ethvlthio)-6-methvlpvridin-3-vn-N'-r2-f3.5-dimethvlphenvl)heptvl1urea 
20% yield. 

20 'H NMR (300 MHz. CDCI,) S 0.82 (t, 3H). 1 .21 (c. 6H). 1 .28. 1 .30, 1 .32. 1 .35 (2t, 

6H). 1.6 (c. 2H), 2.33 (s. 6H). 2.45 (s. 3H). 2.61 (c. 1H), 2.84 (q. 2H). 3.05-3.2 [c and 
q (3.1). total 3H]. 3.56 (p. 1H). 4.2 (b. 1H). 5.3 (s. 1H). 6.59 (s. 1H). 6.67 (s, 2H). 6.78 
(S.1H). 

EXAMPLE 117 

25 N-r2.4-BisfethvlthtoV6-methvlpvfidin-3-vn-N'-r2-f2-chloroben2orb1thlophen-3- 
ynheptyflurea 

51% yield. 

'H NMR (300 MHz. CDCI,) 0.79 (t. 3H), 1.04-1.32 [c Including 2t (1.22. 1.23. 
1.24. 1.25. 1.27. 1 .28), total 12HJ, 1.81. (c, 1H), 1.94 (c. 1H). 2.44 (s. 3H), 2.76 (c, 2H), 
30 3.02 (q, 2H), 3.48 (c, 2H). 3.8 (c. 1H). 4.27 (b. 1H). 5.3 (s. 1H). 6.5 (s. 1H). 7.3 (m, 2H). 
7.66(m, 1H).7.78(c. 1H). 
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EXAMPLE 118 

N.r2.4-Bis(ethvl1hloV6-meth\/lDvrldin-3-vn-N'-rg-f3.5-dim ethvlDhenvnoctvnurea 
' 19% yield. 

*H NMR (300 MHz. CDCI,) 6 0.83 (t, 3H). 1.2 (c. 8H). 1.27, 1.30. 1.32, 1.35 {2t, 
5 6H), 1 .45-1 .72 (c. 2H), 2.22 (s. 6H). 2.45 (s. 3H). 2.6 (c. 1 H). 2.84 (q. 2H). 3.05-3.2 [c 
and q (3,1), total 3HJ. 3.56 (h, 1H). 4.23 (b. 1H). 5.35 (s, 1H). 6.58 (s, 1H). 6.67 (s, 2H), 
6.77 (S.,1H). ' 

EXAMPLE 119 

N.f2.4-BisfethvlthioV6-methvlDvridln.3-vn.N'-f 2-f2.S-dlmethvl-4- 
10 methoxvDhenvnheDtvnurea 
50% yield. 

'H NMR (300 MHz. CDCIj) S 0.82 (t. 3H). 1 .2 (c. 6H). 1 .26, 1 .29. 1 .31 . 1 .34 (2t. 
6H), 1 .44-1 .72 (c. 2H). 2.09 {s, 3H). 2.18 (s. 3H). 2.46 (s, 3H). 2.82 (q. 2H). 2.96 (c. 1 H). 
3.01-3.2 Ic including q (3.07). total 3H], 3.48 (p, 1H). 3.78 (s. 3H). 4.18 (b. 1H). 5.29 (s. 
15 1H), 6.48 (S.1H), 6.56 (S,1H), 6.77 (s. 1H). 

EXAMPLE 120 

N-r2■4-Bisfmethvlthio^-6-methviDvridln-3-vn-^f-f2-^ 5-methvlbe^zorbUhioDhen•3- 

yHheptvllurea 

10% yield. 

20 'H NMR (300 MHz. CDCl,) 5 0.82 (t. 3H). 1 .23 (c. 6H). 1 .73 (c, 2H), 2.2 (s, 3H). 

2.41 (s. 3H), 2.46 (s. 6H). 3.25 (p. 1H), 3.5 (t, 2H), 4.28 (b, 1H). 5.35 (s. IN), 6.45 (s. 
1H), 6.99 (s. 1H). 7.15 (d, 1H), 7.55 (s, IN), 7.7 (d, 1H). 

EXAMPLE 121 

N.r2-r2.Chloroben2ofbUh!ophen.9.vn.5.m ethvlhexvn.N'-(2.6. 
25 diisopropvlDhenvl\urea 
43% yield. 

'H NMR (300 MHz, CDCI3) <5 0.72-1 .31 (c. 20H), 1.46 (h. 1H), 1.78 (c. 1H), 1.82 
(c, 1H). 3.06. (c, 2H), 3.44 (c, 2H), 3.75 (c, 1H), 4.01 (b. 1H). 5.52 (s, 1H), 7.06 (c, 2H), 
7.26 (c, 3H), 7.64 (c, 1H). 7.71 (c, 1H). 



wo 93/24458 



PCr/US93/03539 



-52- 
EXAMPLE 122 

N.r2.6.DtlsoDrnnvtphenvl^- M'.fg./S.methYlbenzorb1thlephen-3-vn-S- 

meihvlhexvllurea 
44% yield. 

5 'H NMR (300 MHz, CDCg 6 0.76-1 .3 [m, c Including d (0.79, 0.81 ), total 21 HI, 

1.46 (h, 1H), 1.68 (c. 2H), 2.45 (s, 3H). 3.08 (c) and 3.17 (m). (total 2H). 3.47 (c. 2H). 
4.08 (b. 1H), 5.57 (S. 1H). 6.86 (s. 1H). 7.05 (s. 1H), 7.07 (s. 1H). 7.14 (d, 1H). 7.22 (d. 
1H).7.51 (s, 1H).7.67(d,lH). 

EXAMPLE 123 

10 Nl-r2-fBenzofb1thiophen-3-vl)h i.Dtvll-N'-r2.6-diisopropvlphenvl)urea 
41% yield. 

'H NMR (300 MHz. CDCI,) <5 0.76-1.31 (c. 20H). 1.68 (c, 2H), 1.95 (c, 1H). ?.05 
(c. 2H), 3.25 (p. 1H). 3.49 (c. 2H). 4.1 (b. 1H), 5.72 (s. 1H). 6.92 (s. 1H), 7.06 (s. 1H). 
7.08 (s, 1H). 7.21-7.38 (c. 3H). 7.74 (m, 1 H), 7.8 (m. 1H). 
15 gXAMPLf 124 

Nl.r2.fBen2ofb1thiophen.3.vlV6-methvlheptvn- N'.fg.6-diisopropvlphenvl)urea 

58% yield. 

'H NMR (300 MHz. CDCIj) 6 0.74-1 .48 [m, c Including 2d (0.76, 0.77, 0.78. 0.80) 
total 22H1. 1.67 (m. 2H). 1.8 (c, IH). 3.07 (c. 2H). 3.25 (p, 1H), 3.48 (c, 2H). 4.1 (b. 1H). 
20 5.68 (s. IH). 6.92 (s, IH), 7.06 (s. IH), 7.08 (s. IH). 7.2-7.4 (c, 3H), 7.74 (m. IH). 7.8 
(m, IH). 

EXAMPLE 125 

N.r2-f2-Chloroben2orbUhiophe n-3-vl\.6-methvlheptvn-N'-(2.6- 

diisoproPVlDhenvl^urea 
25 70% yield. 

'H NMR (300 MHz. CDCI,) 6 0.7-1.3 [c and 2d (0,73. 0.75, 0.76, 0.78), total 
22H]. 1.4 (h. IH). 1.73 (c, IH). 1.91 (c. IH), 3.06 (c. 2H). 3.44 (c. 2H), 3.76 (c. IH). 4.02 
(b, IH), 5.54 (s, IH), 7.06 (c, 2H). 7.2-7.32 (c. 3H). 7.64 (m, IH). 7.71 (c, IH). 
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EXAMPLE 126 

N.f2.6-DiisoproDvlphenvn»N'-f2-f5-methvlben2 Qrb1thioDhen.3.vn-6.6.6- 

trifluorbhexvllurea 
70% yield. 

5 'H NMR (300 MHz. CDCI,) 6 0.8-1 .3 (c, 12H). 1 .51 (m. 2H). 1 .78 (m. 2H). 2.0 (m, 

2H), 2.46 (s. 3H). 3.07 (e. 2H). 3.25 (p. 1 H). 3.48 (m. 2H), 4.1 1 (b, 1H), 5.6 (s. 1H), 6.92 
(s. 1H),„7.07 (d. 2H). 7.16 (d, 1H), 7.24 (d, 1H), 7.52 (s, 1H), 7.69 (d, 1H). 

EXAMPLE 127 

N-r2-f2-Chlorobenzofb1thlobhen-3-vn-6.6.6-trmuoroh exvn-N'-f2.6- 

10 diisoproDVlphenvl^urea 
46% yield. 

NMR (300 MHz. CDCI,) 6 0.78-1.27 (c. 12H). 1.42 (c. 2H). 1 .85 (c, 1H). 2.02 
(c. 3H). 3.08 (c. 2H). 3.47 (c. 2Hj. 3.79 (c, 1H). 4.08 (b. 1H), 5.58 (s, 1H). 7.07 (d, 2H). 
7.2-7.35 (c, 3H), 77 (c, 2H). 

N-f2.6-Diisopropvlphenvl)-N'-f2-fnaphth-2-vlV6.6.6-tr}fluorohexvnurea 
67% yield. 

^H NMR (300 MHz. CDCI,) S 0.63-1 .14 (c. 12H). 1 .45 (m. 2H). 1 .68-2.08 (e. 4H). 
2.9 (c, 1H). 3.09 (c, 1H), 3.4 (c. 1^. 3.6 (c. 1H). 3.79 (c, 1H), 4.07 (b. 1H). 5.67 (s. 1H), 
20 7.02 (d. 2H). 7.2 (m. 2H). 7.34 (t. 1H). 7.47 (m. 2H). 7.68 (d. 1H). 7.82 (m, 1H). 8.06 (o. 
1H). 

EXAMPLE 129 

N-nr7-Dlfluoro-2-/naphth-1-vl^heptvn-N'-f2.6-diisop r6pvlphenvl^urea 
58% yield. 

25 'H NMR (300 MHz, CDCI,) 6 0.63-1.46 (c. 16H). 1.57-1.9 (c. 4H). 2.92 (c. 1H). 

3.08 (c. 1H). 3.39 (m, 1H), 3.59 (c. 1H). 3.75 (c. 1H). 4.03 (b. 1H). 5.57 (s. 1H). 5.48. 
5.67. 5.86 (3t. total 1H), 7.0 (d, 1H). 7.18 (t, 2H). 7.32 (t, 1H). 7.44 (m. 2H). 7.65 (d. 1H). 
7.8 (m, 1H). 8.05 (m.lH). 
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EXAMPLE ISO 

N.f7.7.dlfluoro-2-f2-chloroben2ofblthioDh n-9 -vl^heptvl1-N'.f2.6- 
diisopropvlphenvnurea 
73% yield. 

5 , 'HNMR(300MH2, CDCI,) * 0.73-1.5 (c,16H), 1.66-1.85 (c,3H). 1.96 (c,1H), 
3.07 (c. 2H). 3.47 (c, 2H), 3.77 (c, 1H). 4.05 (b. 1H), 5.59 (s, 1H). 5.50. 5.69, 5.88 (3t, 
total 1 H). 7.06 (d. 2H). 7.2-7.35 (c. 3H), 7.62-7.77 (c, 2H). 

EXAMPLE 131 

N-f2.f5-Chloroben2orb1thiophen-3-vl^hePtvn-N'-f2.6-d iisoprQPvlphenvnurea 

10 59% yield. 

'H NMR (300 MHz. CDC!,) J 0.77-1 .46 (c, 21 H). 1.65 (m. 2H). 3.01-3.24 (m, 3H). 
3.46 (m. 2H). 4.04 (b. 1H). 5.6 (s. 1H). 7.02 (s, 1H), 7.08 (c. 2H), 7.26 (m. 2H). 7.71 (m. 
2H). 

EXAMPLE 132 

15 N:r2-f2-Chleroben2ofb1thloDhen-3-vl^heptvn-N'-f2.6 -diisopropvlDhenvhurea 
60% yield. 

' H NMR (300 MHz. CDC!,) 6 0.74-1 .42 (c. 21 H). 1 .75 (c, 1 H). 1 .92 (c. 1 H), 3.07 
(c. 2H). 3.45 (c. 2H). 3.76 (c. 1H). 4.02 (b. 1H). 5.74 (S. 1H). 7.06 (C. 2H). 7.2-7.34 (m, 
3H). 7.65(m. IN). 7.7(c. 1H). 
20 EXAMPLE 133 

N-f2-r5-Chtofeben2orb1thlephen.3-vn-6.6.6-trmuoro hexvl1-N'-f2.6- 

diisopropvlphenyl^urea 
72% yield. 

'H NMR (300 MHz, CDCIj) d 0.82-1.32 (C, 12H). 1.5 (m. 2H), 1.76 (c, 2H), 2.0 
25 (c. 2H). 3.07 (C. 2H). 3.23 (p. 1H). 3.48 (C. 2H). 4.11 (b. 1H). 5.68 (s. 1H). 7.07. 7.09 (d 
and s. 3H), 7.21-7.34 (m, 2H). 7.72. 7.75 (d and s, 2H). 

EXAMPLE 134 

N-f2.6-fDnsoproPvlphenvlVN'-r2-f5-methvlben2orb1thlophen-3-vl>heptvl1urea 
60% yield. 

30 'H NMR (300 MHz. CDCIj) i 0.76-1 .32 (c, 21H). 1 .67 (c. 2H). 2.45 (s. 3H), 3.08 

(c. 2H). 3.2 (p, 1H), 3.47 (t. 2H). 4.06 (b. 1H), 5.6 (s. 1H). 6.86 (s. 1H), 7.07 (d, 2H), 
7.14 fd. 1H). 7.22 (d. im. 7.52 (s. 1H). 7.67 (d. 1H). 
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EXAMPLE 135 

N-r2-f6-Chloroben2ofb1thiophen-3-vl^6-methvlhe Dtvn-N'-(2.6- 
diisopropvlphenvl^urea 
49% yield. 

5 'H NMR (300 MHz. CDCI,) 6 0.75-1 .8 [c Including 2d (0.76, 0.78. 0.79. 0.80). 

total 23H). 2.26 (m. 2H). 3.07 (p. 2H), 3.18 (p. 1H). 3.47 (c. 2H). 4.06 (b, 1H). 5.65 (s. 
1H). 7.03 (s, 1H). 7.08 (c. 2H). 7.2-7.3 (m, 2H). 7.71 (m. 2H). 

gXAMPLE 136 

N-f2.6-fDiisopropvlphenvt>-N'-r2-f2.5-dimethvlphenv!^6.6.6-trifluor ohexvnurea 

10 37% yield. 

'H NMR (300 MHz, CDCI3) i 0.9-1 .76 (c. 16H), 1.98 (m, 2H). 2.08 (s. 3H), 2.19 
(s. 3H). 2.95-3.21 (c. 4H). 3.52 (p. 1H). 3.97 (b. 1H). 5.6 (b, 1H). 6.74 (s. 1H). 6.83' (d. 
1H). 6.9 (d, 1H). 7.11 (d, 2H). 7.28 (t. 1H). 

EXAMPU 137 

15 N-r7.7-Difluoro-2-f2.5-dimethvlphenvl^heptv»-N'-f2. B-diisopropvlphenvhurea 
65% yield. 

'H NMR (300 MHz. CDCI3) 6 0.92-1 .82 (c. 20H), 2.06 (s. 3H). 2.18 (s, 3H). 2.98 
(c. 1H), 3.12 (c. 3H), 3.51 (p, 1H). 3.95 (b. 1H), 5.61 (s. 1H). 5.52, 5.71, 5.9 (3t. total 
1 H), 6.74 (s. 1 H), 6.81 (d. 1 H). 6.89 (d. 1 H). 7.1 (d. 2H), 7.27 (t. 1 H). 
20 EXAMPLE 13B 

N-f2.6-Diisopropvlphenvl>-N'-r2-(napth-1-v»heptvl1urea 

61% yield. 

'H NMR (300 MHz, CDCIj) <ro.7B (t, 3H). 0.9-1.3 (m and c. 18H), 1.72 (c. 2H). 2.85-3.16 
(c. 2H), 3.41 (m. 1H). 3.58 (c, 1H). 3.72 (c, 1H), 4.02 (b, 1H), 5.49 (S, 1H), 7.01 (d. 2H), 
25 7.18 (m, 2H), 7.31 (t, 1H). 7.44 (m. 2H). 7.65 (d, 1H). 7.8 (m. 1H). 8.07 (m. IH). 

EXAMPLE 139 

N-f2 .e-Diisopropvlphenvn-N'-f 6-me1hvl-2-fnapth.1 -vi^heptvnurea 
59% yield. 

'H NMR (300 MHz, CDCI,) 6 0.74 (t, 6H), 0.91-1.29 (m and c. 18H), 1.4 (h, IH). 1.7 (c, 
30 2H). 2.84-3.16 (c. 2H). 3.41 (m. IH). 3.51-3.8 (c. 2H). 4.02 (c. IH). 5.51 (S. IH). 7.0 (d. 
2H). 7.19 (m. 2H). 7.31 (t. IH), 7.44 (m, 2H), 7.66 (d, IH). 8.07 (m. IH). 
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i 

CLAIMS 
A compound of the formula 

Q 



I 

H 

I HI ' 

wherein Q i8 oxygen or sulfur 

is -(CH2)„.(CR^*»R").(CH3)rAr XXXVIII 
10 wherein n is 0 or an Integer from 1 to 3; 

zisOorl; 

and r is 0 or an integer from 1 to 4; 

R'^ and R'° are independently selected from hydrogen, optionally halogenated 
(Ci-Cn) alkyl. optionally substituted aryKC^-Cs) alkyl. (Cj-Ce) cycloalkyl-(G,.C5)alkyl and 
15 Ar; or R^^ and R" and the carbon to which they are attached fomn a (C4-C7) cydoalkyi 
ring or a benzene-fused (C5-C7) cydoalkyi or -heteroalkyi ring; with the proviso that R 
and cannot both be hydrogen; 

Ar is selected from the group consisting of 



20 



19 



25 



30 
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10 



15 



20 



XXX 



(R"), 




XXXIV 



and 



XXXI 



<R">, 



XXXIII 




XXXV 



25 



Wherein U is J, a direct bond -CH=CH- or -CH2CH3-; 

z, n and r are as defined above; x is an Integer from 3*to 10 and w is 0 or an 
Integer from 1 to x-1. 

R" and each R" Is Independently selected from the group consisting of 
optionally halogenated (C,-C6)aJkyl. optionally halogenated (CrCfl)alkoxy, optionally 
halogenated (C,-C6)allcytthio, phenyl and halogen; wherein the alkyi groups in said 
30 alkyl. alkoxy and althytthio groups may be straight chained or H comprising three or 
more carbons may be branched, cyclic or a combination of cyclic and branched or 
eirftinht chained moieties; 

r R^' and R" together form a group of the fomnula 
-J(CH,),^or-{CH,V 



wo 93/24458 



PCr/US93/03539 



.58- 

wherein J is oxygen r sulfur; 
t is an Integer from 1 to 3; 
and q is an integer from 3 to 5; 
kis J-or.CH=CH-; 
5 Lis-(CH,)„or.(CH,)>; 

wherein J is as defined e^ove; 
li is an integer 3 to 5; 
and V is 2, 3 or 4; 

R" is hydrogen, optionaliy substituted (C,-Ce)a!l<yi. optionally substituted (C,- 
10 Ce)cyclpall<yl. or optionaliy substituted aryl-{C,-C4)all<yl; with the proviso that R"" is 
hydrogen if any one of n, z or r In formula XXXVIil Is not 0; 
RMs selected from the group consisting of 



15 



20 




XXVI 



wherein m is 0 or an integer from 1 to 4; 
ylsOorl. 

Each I is independently selected from 0 to 3; 

Each R' and R" is independently selected from the group consisting of halogen , 
30 optionally halogenated (C,-Ce)aBtyl. optionaliy halogenated (C^Ce) alltoxy, optionally 
halogenated (C,.C6) alkylthlo. (Cj-C,) cycioall<ylthio, phenyl (C,-Ce)all<ylthio, subsfituted 
phenylthio, heteroarylthio, heteroaryloxy, (C,-Ce) alltylsulfinyl, (C^Ce) alkyisulfonyl. (Cg- 
C,) cycloalkylsutfinyl, (Cj-C,) cycloalkylsulfonyl, phenyl (C,-Ce) alkylsulfinyl, phenyl (C,- 
Ce) alkyisulfonyl. substituted phenylsuKinyl. substituted phenylsulfonyl, heteroarylsuifinyl. 
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h teroarylsuff nyl, and NR'^R", wherein R^® and R" are the same or different and are 
selected from the group consisting of hydrogen, (CrCg) alkyi, phenyl, substituted 
phenyl. {C,-Cq) acyl, aroyi, and substituted aroyl. wherein said substituted phenyl and 
substituted aroyl groups are substituted vwth one or more substituents independently 

5 selected from the group consisting of (CfCe) alkyI, (C^-Cg) alkoxy, (CrCg) alkylthio, 
halogen and trifluoromethyl, or R'** and R" , together with the nitrogen to which they are 
attached, form a piperidine, pyrrolidine or morpholine ring; and 

B, D, E and G are selected from the group consisting of nitrogen and carbon, 
with the proviso that one or more of B, D and E is nitrogen, and with the proviso that 

10 when G is nitrogen, the group XVI is attached to the nitrogen of formula I at the 4 or 
5 position of the pyrimidine ring (designated by a and b) wherein any of said nitrogens 
may be oxidized; 



or is 




XXVII 



wherein R'. R® and R' may be the same or different and each is independently 
15 selected from the group consisting of optionally halogenated {C,-C6)aIkoxy, optionally 
halogenated (CrC5)alkytthib. optionally halogenated (C,-C5)alkyl and halogen; with the 
proviso that when R^ is a group of the formula XXVII Ar is a group of formula XXXIIl or 
XXXV and K is not CH=CH except wrfien R^' and R'^ are Independently selected from 
hydrogen and halogenated (C,-Ct2)alkyl with the proviso that R^^ and R'® are not both 
20 hydrcgcr, snd r in formula X^^m is 0; or a pharmaceutically acceptable salt of said 
compound. 

2. The compound according to daim 1 wherein R' Is a group of formula 
XXIV v\rtier in E is carbon and B or D Is nitrogen. 
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3, The compound according to claim 1 wherein Is a group of formula 
XXVI wherein G Is carbon. 

4. The compound according to claim 1 wherein Is a group of formula 
XXVI wherein G is nitrogen. 

5 5, The compound according to claim 2 wherein R' Is 



10 




and R'® is selected from the group consisting of optionally substituted (C,-Ce)alkyl and 
optionally substituted {C^-C8)alkoxy, optionally substituted (Ci-CB)alkylthlo. preferably 

15 alkylthlo; R" Is selected from the group consisting of ben2enefused(C5-Ce) cycloalkyi 
and optionally substituted (C,-C8)alkyl wherein said substrtuents are selected from the 
group consisting of phenyl, benzo[b]thiophenyl, blphenyl, fiuorenyl. naphthyl, halogen 
and (C3-C,a) cycloalkyi wherein said phenyl, naphthyl, cycloalkyi, blphenyl, fluorenyl and 
benzolbjthiophenyl groups are optionally substituted with substituents selected from 

20 tiie group consisting of optionally halogenated (C,-Ce)alkyl, optionally halogenated (C,- 
Co)alkoxy, optionally halogenated{C,-Ce)alkyIthio and halogen and R" Is selected from 
hydrogen, optionally halogenated(CrCe)alkyl(C3-C„)cycloalkyloroptionallysubstituted 
aryl-(C,-C6)alkyl wherein said aryl groups are optionally substituted with substituents 
selected from the group consisting of optionally halogenated{C,-Cc)aIkyl, optionally 

25 halogenated(Ct-C6)alkoxy, optionally halogenated(C,-C6)alkylthlo and halogen. 



30 




XXVIP 



XXVIB 
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and ach R' Is Independently selected from the group consisting of (C,-Ce)alkyl, and 
(C,-Ca)all«ylthlo. R" Is selected from the group consisting of benzenefusedCCB-Co) 
cycloalkyi and optionally substituted (CrC.)alkyl wherein said substltuents are selected 
from the group consisting of phenyl, biphenyl. fluorenyt. ben2o[b]thlophenyl, naphthyl, 

5 halogen and {C,-C„) cydoalkyl >whereln said, phenyl, naphthyl, cycloalkyi, biphenyl. 
fluorenyl and benzolblthiophenyl groups are optionally substituted with substHuents 
selected from the group consisting of optionally halogenated (C,-Ce)alkoxy, optionally 
halogenated(C,-Ce)alkyI. optionally haiogenated(C,-CB)alkylthio and halogen and R" 
is selected from hydrogen, optionally halogenated(C,-CB)alkyl.(C3-C,j)cycloalkyl or 

10 optionally substituted aryI-{C,-Ce)alkyl wherein said aryl groups are optionally 
subsfituted with substHuents selected from the group consisting of optionally 
halogenated(C,-Ce)alkyl. optionally halogenated(C,-Ce)alkoxy. optionally 
halogenated(C,.Ce)alkyHhio and halogen with the provisos that H the R' is of the 
formula XXVIA; PP In the 6-position Is preferably hydrogen or alkyi and each R« In the 

15 4- and 2- position is preferably alkylthlo and H R' Is of the formula XXVIB R« In the 2- 
position is preferably hydrogen or alkyi and each R« In the 4- and 6-posltion is 
preferably alkylthlo. 

7. A compound according to claim 1 , said compound being selected from 

the group consisting of: 
20 N-[2,4-Bls(methylthio)-6-methylpyridin.3-yll-N'-(indan-2-yl)-N'-(4- 

i8opropylbenzyl)urea; 

N-[2,4-Bis(methylthlo)-e-methylpyridin-3-yll-N'-{2,6-dimethylbenzyl)-N'-findan.2- 

yl)urea; 

N-l2,4.Bis(methylthio)-6-methylpyridin-3-yll-N'-(2,4-dimethylbenzyl)-N'-(indan-2. 
25 yl)urea; 

N-l4.6-Bis(methylthio)-2-methylpyrimldin-5-yll-N'-(lndan-2-yl)-N'-(4- 

isopropylbenzyl)urea; 

N-I4,6-Bis(methylthio)-2-melhylpyrimidin-&yl].N'-(2.4-dlmethylbenzyl)-N'-(lndan-2- 

yl)urea: 

30 N-(2.5-DimethylbenzyI)-N-{indan-2-yl)-N'-{6-methylthloquinolin-5-yi)urea; 

N-[2.4-Bis(methylthlo)-6-methylpyrldin.3-yll-N'-(2-chlorobenzyl)-N'-{indan-2- 

yl)urea; 

N-l4.6-Bis(methylthlo)-2-m6thylpyrimidin-5-yIl-N'-(2,5<rimethylbenzyI)-N'-{indan-2- 
yl)urea; 
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N-[4.6-Bls(methylthlo)-2-methylpyrimidin-6-yl].N'.{indan-2.yl).N'.l4.(3- 

inethylbutyt)benzyllurea; 

N-l2.4-Bl6(methylthlo).6.methylpyrldln.3-yn-N'-(lndan.2-yl)-N'-l4-(3- 

inethylbutyl)benzyllurea; 
5 N-l2.4-Bis(methylth!o).6:methylpyrIdin-3-yl]-N'-(indan-1-yl)-N'-(naphth-1- 

ytmethyl)urea; 

N-[2.4-Bis(methylthio)-6.methylpyridin-3-yll-N'-(lndan.1-yl)-N'.(naphth-2- 
ylmethyl)urea; 

N-l2.4.Bls(methyllhlo)-6-inethylpyrldin.3.yll.N'.(lndan.1.yl).N'.(4.t. 

10 butylbenzyl)urea; 

N-t2.4-Bis(methyIthio).6-fnethylpyridln.3-yll.N'-[lndan-1-yl)-N'-(4- 

phenylbenzyl)urea; 

N-l2.4-Bis(methylthio)-6-methylpyrldln-3-yIl-N'.(indan.2-yl)-N'.(naphth-1- 
ylmethyl)urea; 

15 N-[2.4-Bis(methylthlo)-6-methylpyrldln-3-yll-N'-(lhdan-2.yl)-N'-(naphth-2. 
ylmethyl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridln-3-yl]-N'-(indan-2-yl)-N'-(2,4.6- 

trimethylbenzyOurea; 

N-I2.4-Bis{methyHhio)-6-methylpyridin-3-yll.N'-(2.3-dichloroben2yl)-N'-(indari-2- 

20 yl)urea; 

N.(2.4-Bis(methylthio)^ethylpyridin-3-yI]-N'-t2,2-diphenylethyllurea: 
N-(2,2-Dlphenylethyl)-N'-(6-methylthioqulnoIin-5-yl)urea; 
N-I4.6-Bis(methylthio)-2-methylpyrimidln-5.yl]-N'-{2.2<Jiphenylethyl)urea; 
N-I4.6-Bis(methytthlo)pyrimidin-5-yll-N'.(2,2-dipheny1ethyl)urea; 
25 N-I2,4-Bis{rnethytthio)-6^nethylpyridin-3-yIl-N'-[(1-phenylcydopentyl)mett^^^ 
N-(6-Methytthioqulnolin-5.yl)-N'-l(1-phenylcyclopentyl)methyl)urea; 
N-l2.4-Bls(methylthlo)-6-methylpyrldln-3-yll-N'-H1-{4. 

methyIphenyl)cyclopentyI>methyl]urea; 

N-I{1-(4-MethylphenyI)cydopentyl}methyll-N'-(6-methylthioquinolin-5-yl)urea: 

30 N-(6-Methylthioquinolin-5-yl)-N'-I(1-phenylcydohexyl)methyllurea: 
l^l2ABis(methyHhio)-6^nethyIpyTidln-3-yq.N'-l(1-phenyIcydohexy^ 
N.I{1.(4.Methylphenyl)cydohexyl)methyll-N'-(6-methynr>ioquinoiin-&-yi)urea; 
N-14.6-Bl8(m thylthio).2-m thylpyrlmidln-S-yll-N '-H 1 -(4- 
methylphenyl)cydohexyl}methyllurea; 
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N-[2,4-Bis(m thylthlo)-6-m thylpyrldin-3-yI] -N '-[{ 1 -(4- 
methylphenyl)cyclohexyl}methyl]urea; 

N-[2.4-Bis(methylthIo)-6-methylpyridin-3-yl]-N'-I(2-ethyl-2-phenyl)butyI]urea; 
N-t2/Bis(isopropylthio)-6-mrthylpyrldin-3-yI]-N'-I(2-8thyl-2-phenyl)butyllurea; 
5 N-I2,4.Bls(methylthlo)-6-methylpyrldln-3-yl-N '-[(2-ethyl-2-{2- 

inethylphenyl})butyl]urea; 

N-I2.4-BIs(niethylthio)-6-methylpyridin-3-yl-N'-[(2-phenyI-2-propyI)pentyIlurea: 

N-[2,4-Bls(methylthlo)-6-methylpyridln-3-yl-N'-l(2-{2-methylphenyl}-2- 
propyl)pentyI]urea; 

10 N-[2.4-Bl8(methylthio)-6-methylpyridin-3-yl].N'-[(2-{2.methylphenyl}-2. 
butyl)hexyl]urea: 

N-l2,4-Bls(methylthio)-6-methylpyridin-3-yl-N'-I(2-{2,5-dimethoxyphenyl).2- 
propyl)pentyllurea; 

N-t2,4-Bis(methyttWo)-6-methyJpyridin-3-yI]-N'-I{2-{2,3-dimethoxyphenyl}-2- 

15 propyl)pentyl]urea; 

N-I2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[<2-{2,5-dimethylphenyl}-2- 

propyl)pentyl]urea; 

N-t2,4-Bls{methytthlo)-6-methy!pyridln-3-yll-N'-[2-(2-methylphenyl)hexyQurea: 
N-[2-(2-Methylphenyl)hexyll-N'-[6-methyRhioqulnolin-5-yl]urea; 

20 ,N-[2.4-Bis(methytthio)-6-methylpyridin-3-yIl-N'-i2-(4-rnBthyIphenyI)heptyI]urea; 
N-[2-{4-Methylphenyl)heptyll-N'-(6-methytthIoqu1nonn-5-y!)urea; 
N.I2,4-Bls(methylthio)-6Hnethylpyridin-3-yIl-N'-[2-(3-methylphenyl)heptyllurea; 
N-I2-(3-Methylpheny!)heptyIl-N'-(6-fnethylthloquinoIin-5-yl)urea; 
N-I2-(3-Methylphenyl)heptyll-N'-(6-methoxyquInonn-5-yl)urea; 

25 N-[2.4-B«s(rnethytthjo)-6^TWthylpyridin-3-yI]-N'-l2-(2.5-dimethyIphenyl)h8xyl]ur©^^ 
N.t2-(2,5-Dimethylphenyl)he)(yl]-N'-(6-methytthloqulnolln-5-yl)urea; 
N-[2-(2,5-Dimethylphenyl)hexyll-N'-(6-methoxyquinolin-5-yl)urea: 
N-I2,4-BIs(melhyItWo)-6HT>elhylpyridin^yQ14M^(2.6-dim€t^ 
N-[2,4-Bis(rnethytthio)*welhylpyridin-3-yl]-N'-I2-(2.4-dimethylpheny1)hexyl]urea; 

30 N-I2.4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-l2-(3-methylphenyl)hexyllurea; 

N-l2,4-Bis(methyimio)-6-mefthylpyridin-3-yn-N'-[2-{2.4-dimethylphenyl)heptyI]u^ 
N-I2,4-BIs{methytthio)-6-methylpyridin-3-yn-N'-I2-(naphth-l-yl)heptyijurea; 
N-[2,4-Bls(methyRhIo)-6^ethylpyridin-3-yl]-N'-t2-(naphth-2-yl)hexyI]urea: 
N-l2,4-Bis(melhytthio)-6-methylpyridin-3-yI]-N'.I2-(naphth-1-yl)hBxynurea; 
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N-{6-Methylthioquinolin-5-yl)-N'-[2.(naphth-1-yl)hexyI]urea; 
N-I2.4-Bis(rnethylthio)-6-methylpyridin-3-yIl.N'-[2-(2,3-dimethoxyphenyl)heptyl]- 

urea; 

N-l2-(2,3-DimethoxyphenyI)heptyll-N'-(6-methy!thioquinolin-5-yl)urea; 

5 N-I2,4-Bls{me1hyimio)-6-methylpyridin-3-yll-N'-I2-(3-methylphenyl)octyl)urea; 
N.I2-(3-Methylphenyl)octyll-N'-(6-methoxyquinolin-6-yl)urea: 
N.I2-(3-Methylphenyl)octyl]-N'-(6-methyfthioqulnolin-5-yI)urea: 
N-l2-(Naphth-1 .yl)heptyl]-N'-(6-methoxyquinolin-5-yl)urea; 
N-l2-(Naphth-1 -yl)heptyl].N'-(6-methytthloqulnolin-5-yl)urea: 

10 N-I2-{2,4-Dimethylphenyl)heptyl]-N'-(6-methyhhloquinolin-5-yl)urea; 

N-I2-{2.4-Dimethylphenyl)heptyll-N'-{6-methoxyqulnolln-5-yl)urea: 

N-I2.4-Bis(methyI)-6-methylpyridiiv3-yO-N'-I2-(3.4.5-trimethoxypheny1)heptyqute^ 

N-[2,4-Bis(methylthIo)-6-methylpyridin-3-yll-N'-l2-(2,5-dimethyl-4- 

methoxyphenyI)heptyI]urea: 
15 N-l2.4-Bis(methylthlo)-6-methylpyrldin-3-yl]-N'-I2-{2.5-dimethoxyphenyl) 

heptyljurea; 

N-l2-(2.5-Dimethoxyphenyl)heptyl]-N'-(6-methyIthtoquinolin-5-yl)urea; 

N-[2-(2,5-Dlmethoxyphenyl)heptyl-N'.(6-mBthoxyqulnolln-5-yl)urea: 

N-l2,4-Bl8(methylthlo)-6.methylpyridin-3.yll-N'-t2-(3.5. 

20 dimethoxyphenyl)heptyllurea; 

N-I2,4-Bis(methylthio)-6HTiethylpyridin-3-yIl-N'-t2-(2,Wlmethoxyphenyl)oc^ 

N-t2.4-Bis(methylthio)-6-methyIpyridin-3-yll-N'-2-[2-(3-methylphenyl)-6,6,6- 

trifluorohexyl]urea; 

N-t2-(3-hAethylphenyl)heptyll-N '-(6-pentylthioquinolin-5-yl)urea; 
25 N-[2,4-Bis{methylthio)-6-methylpyridin-3-yI]-N'-{2,-(5-chlorob©nzolb]thiophen-3- 

yl)heptyi}urea: 

N-I2,4-Bls(mBthytth!o)-6-melhyIpyridin^yn-N'-[2-(3,5-dimethylphenyI)heptyllurea: 
N-[2,4«s{methyttNo)■6^nethylpyridin-3-yIl-N'•I2-{2.6-dimethylphenyl)octyllurea: 
N-t2.4-Bis(methylthio)-6.methylpyridin.3.yl]-N'-t5-methy|.2-{3- 

30 methylphenyl}hexyl]urea; 

N-I2.4.Bis(tnethylthIo)-6-methylpyridin-3-yl]-N'-I(2-{2,5-dimethylphenyl}.4- 

phenyibuiyijuied; oTiu 

N-I2.4-Bis(methyIthio)-6-methylpyridin-3-yll-N'-t2-(2.5-dimethylph nyl)-5- 

phenylpentyljurea. 
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8. ' A compound according to claim 1 comprising at least one radiolabel 
selected from the group consisting of tritium and carbon-14. 

1 9. A pharmaceutical composition comprising an ACAT Inhibiting effective 
amount of a compound according to claim 1 and a pharmaceutically acceptable diluent 
5 or carrier. 

10. A method of inhibiting ACAT in a human or animal comprising 
administering to said human or animal an ACAT Inhibiting amount of a compound 
according to claim 1. 
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